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In lasoetst 4tff«r«nt «ttg«9ttir« eaiyraet wars reported 
in « v'arfiity of «|>eele«« a»l l£i# ottariiot«rli»Ue« of tnm» 9aaym&9 
•ro s t i l l l t t t l # lEtto«fii tm ooipiirsd to tlidtio of tli« dtg^estti^o 
«as3ni9« of Aii»H«l9. lost of tho lavostlifttloas oa tkn oltarao-
tsrlstiQs of tho dlg#»ti¥o eaxysss of iassots are related to 
tHwlr pn oi^tttto im4 mi^strAtet (Eo«der» i933| iiisgleswortli, ti»?a)» 
All lis tMSf t&@ prof^ertiss of eatysss i n relatlcoi to dif ferent 
foeteirs man oa teii|}sratar«» tli« ooaoeatratlon of lioaogsaato or 
ffttHstratsi laMtt l tors and aotlTolors aro alaoat ttalmowa* ilowevsr, 
ASHMt lassotsy flori ( I 9 t 0 | ?3) f i r s t lavostlsatad im tbo offoots 
of e l % ^O^, SO^ sto* on tHe «ot iv l ty of dlgssttVff a^rl«<i^ of a 
filijrtoiitiagoiis tragf l^fos diaoonst. l^rtlisry tiie> sffoot of featta 
aeetats oa thet a o t l v j ^ of protsaso and m^lm^ as iat i ibltor ««« 
f i r s t roiiortsd %r Assfesr aa^ tsliasira (1^73) l a t!i« lanras of 
fso4oiitsra I f t f o f a l t s * Uat«r» Ishaaya f t al» (4»t4) stadlsd ttis 
laklMtor^f sffsat of AG«ai,OS$ /'4*(3«3«41mitliyl-l<»trlaasao) 
•sstaalllHsJT^ on ths ost lv l t r of protsass» asgrloos or Invsrtass 
«« %?f f t^ f r» H t ^ f f f U t iM^ao* rartusr , fsbaar* m^ Casida 
CttfS) sad fsHaaro i l J | * ( l i t ? ) fooad that plisnrltln soayeunda 
m^ • • tri{>ti«iiylUii «&t«rt^« (p&^3tt€ll|, <li|i««Brltiii oti l t trU* 
i l»k^^nt . ) 9M t^itrmphmmyttttk oltlttrid* were i ab iMtors on tH* 
mttiritw «t tr»t««««, wmylmm nr invortiM* of frifcol^mi ofiSSafat 
l « r v M oa^ f«iiitla elil«rl^#t otiIor(^it«a]plpl««tiaa«t ttiili»r#trl|^li«ii9fl» 
gftniaae aad trlpHftaj^tailaaol as taMI>itor» of groatli aad digtativo 
««itf««» at Trtftoltrja o^ataaaaa lorvaa* 
i^itii a view to «3rt«a4 t»# 1 avasttgaUooa for a geaerat i -
sattoa an th@ aHaraotarlstias of laaaet dlfaatiira aas r^waa tHe 
affaet of eliloridaa aad attrataa oa tlia aot iv l t r of amrtaaa aad 
imrartasa of aaltirary .flaata aad got hoaofoaato^ of l)ty>dareaa 
Btn4ii^ m m pmtt of praaaat rasaarofii {irogramia* 
I t waa foan^ ttkat tlie o&loridas of aaaitia» aioleal oa4 
ttaaci»iaaa vtt l i la a oaaeaatratloa nmga from 0 , i to O«0^ provad 
to %• aattvatora to imrlaaa aa<t tavartaaa ta a l l taa thr«a 
•paaiaa* fliaae antarldaa tiaira an aal fora troad of oBtftiratloa of 
tliaaa mtwfwmm tsf taiiAr 0*1'I ooaoaatratioa to Nl^her eoaoaatratloa 
aad aaaiaal aativatloa gaaaralljr ooonrrad at 3*9^ axo®pt tftat of 
aiakat oa aativarr a^rlaaa af ^« vagjoorata^ raa eorraaf»oa4iag 
aaaoMitrattoao af tha aiilartaaa af aobalt aad aaraaiy latilbitaii 
t i a aatlvtty a f kotH aartaaa tm4 tavartaaa of aativary glaatfa 
aa a a l l aa at^gata l a a l l taa tHraa apaelaa* Fartliart tHa 
tahtMt taa af tli» aaar** aottirltjr ta aaoH eaaa «aa ^ i t a ataadr 
aa4 pragpaa^va* 
TH« nt traits of tio<lt«« «wa AMisalii* l a s i« l l « r ••••Mitr«<» 
lions •« ttio«« 9f eblorld«% also antlvatad tmylft— m4 lnv«rt««« 
of liotH orlglfi* Fiirttittrt tit« ttotlvatlon w«« par t t l l t l «ltte that 
of olilorl4o)i In a l l llio spiMilaa. 
Orgaaotln ooapoaada ara Kaom to nava aatlfoodaat!! for 
tAAoota (ttoHary 1969) witloli gonaraltr ^i» from atariratloa* 
f^>«r#var» tlio afiritleatloa of tboae ooif^ooads nay causa digostlva 
^i9oramr9 as wetl« THaroforet l a * i a l t Hlaro^lyphaa «latrere»lattt» 
na l , {« p«i»t of aala©) and .t^g^to^orlaa •arloornla Fc^r* (a pool 
of t»ft««^) llie aettvltF of dlgaatlva aaortaao imfl invertiise was 
«t«rttad In tfialr gat liomog«iatos folloslag ttio a4>piloatloa of 
a^laotad ooaoeatrailoos (0,OCKI% 0,010% 0*0231^| 0.03,^ e»<i o.i . j) 
of tlia taoitaleal gra49» of tr lpttai^lt ln aootata (fPTA), t r l * 
l»fia»yltlo otitorldo (fPfCl^) and tr lpbaaylt la fiiydroxlda (fFfU) 
by tO|»loalt lajaotloa and faodlog MetHods* following the 
Injaatloti of 10 nl of aaeH ooaoaatretioa of WtA to ttiaaa apeolesi 
ttia aet lvl ty of both tha oaarawa radtieed. I t progroaalyaly 
daoraasad with tha applloatloa of lowast and ralatlvaljr hlghar 
ooaoaatratlos aa va i l aa « l th ralatlvo lai^aa of tl«M»t <>*1^ oaitaad 
hlshoat fnhlhltlon l a tha aet lv l ty of hoth the aaa]r«aa aftar 
4t hoiira, llawavar, tha aot lv l ty of aaylaaa ratat lyaly daeraaaad 
«ora thaa that of lavartaaa l a tha fs t hoMOgattata of a.wl^roraplattta. 
<lat 1« tha hag, JU» yarlaora^f lavartaaa aat lv l ty «aa ro la t l ro ly 
amah r*^m9* thMi that of aaQrlasa* 
sti l l I ftr lr* tiiA iajoetloa of •ooii edno«iitrtttton of wtA 
•114 TPTClj ««rr»«p5mltii« to tlmt of tpm to J , ntaror^olafaio 
^ ^ Jb* y'l^o**''"^* oflffiisod norik iabiwltloa In IMio ftotiiflty ot botfei 
tfi« «t i««ttv« ^umywmm mn %h« troma of laHlbttioii ««« ^lao 
prrn!fr9§9ir9 tram lover to higher oonooiitiriitioii as v e i l «« roIa^tiHl 
with ttiw* fotlotftng tajootioi i . Howevof, TPTCl^ nod TPfil «or« 
r<i«p«!totlVAl7 woiOcor i n action as oosniiarod to tripbanyltii i aootato. 
'mo ootlvlty of both the ensywas otarted to Inoroaso ugata aftor 
80 *ioar«i« Ta JU» vajrtoarqt«> by tb© lajootloa of miy oorroS|>oaatag 
ooaota tra i t on of trlfibenyltla oblortdo and t r l phenyl t lo bydroxido 
lartrtafto aottvity w&a m9r& redaoed tbna tb< t^ of e^laso* Folioirlai 
tbo toptoal applleatioo of Odob of tbo abovo soatloaed ooj30#atra* 
tiofi of TPtA, TPTClg and TPTll oa fi« aigroreiiletup (m4 l«.vartooraii8 
tbo aotlvftty of both tbo dlgoatlve enzfwms also deoreased 
9roi|rft««lv«Yy frow tovor to bigbi^r ooaeaatrailoa. W this adtbod 
al<io, fpfk mm mwtt affaettvo wboraai WtCl^ and wm wr& 
r»tftttv«ly wtakar ta effoot. "ilallarly topical applleatloa of 
0,1% ooaoimtratloa of a l l tba eot^ioaads eimsad naxlauai radiiotloa* 
!1ovair«ir« tbo to)»l«al af^l laatloa of aaeb of tb«aa o<mooatratloa« 
of tbo throo eoapooada was «o«^ratliroty laaa offootlfa as 
«o«|»ar«d to tba tojaotloa of tba oorraffpondlag ooaoaatratlmit 
of tbaaa obaalaals* In R« alaroraalataa l lba l»Jaotl<Mi aatbod* 
to)»loal a^aUaatlon alao prodaead aora lablbl t loa l a tba a i t l v l t y 
of aaylaaa tbaa that of Invartaaat wbaraat la J«« variaoraia. 
y 
1 
linr«rt«t# netfvtty mwm rtttfae«<S aorc tk«a tHat of smrlM*. 
Wti«a iidiilt »• wigrorgpUtttg i«gii»t«d lo&f plttO»« tr«Al«4 
of liotn t{io •nurmift <!«er«A««it liat %\Mm% v«r« wt«k«r olMHii«s a» 
(lemn^nrn^ to iaiaotion or toploal appliooUon of t)i« rosipootivo 
ooaetntratlott of tliaaa ehealeala* rurtliory aor« t iae vas 
r«<ftlra<l to iQit tato tfto otiango aa wall as for ttte Maxiwil f a i l 
fallowljss: Ingetatlon* 
aanfiaratlvoly, Ti»TA Is aost offootlva to tStatarti ttie 
atetl^itir of imylase aniS iavortaso In ttio gut {ioaH>|,«aat« of Doth 
I* ntgroroplotna and J., vfrteornla* l<'iirt!iojr, lojeetioa of tUosa 
orf<3fii»ttii ootipQ i^icta oaaaoa atrong iabtieittton l a ttio aot i r i ty of 
thaaa oaxiraoa tlian toplcaJt apptloatloo. 
I t ta auggeatoi! ttiot ttia Intilbitora i .a * oblorldias of 
oolielt aad ««reafT 9»'^  wall t>o asad a» atowaolb potaonat to 
i2« £lJ2SElJlla£» l l * yayteorata and £* jaSJdLSfiSS* ^ r t l t a r . I t Oisa 
tia aangaatad tbat apmytag of 0.i'i» f f fA <Mi the eropa tafeated l>y 
I * olarttyaalataa and JL, yartearata aay {iroviiia ooatrol of tbeaa 
!»aatii, aettag l a double aaanar l ,e * aatlfaadcAt aa v a i l aa aaayaa 
taHibltor. rrfobaarXtln oiitorlda and trlphaaylt lo lurdroxlda mt^ 
ratat lvaly waiAar l a aotion bat tttata orgiaiotla eoi^ ^oanda aagr 
atao %% raeoanaadad iaa aa attaraatlva to fFfA eapaolally vliaa 
ttia lafaatattoR la poor. 
C O H T E I I T S 
ACffKO^L«?T)REWP;llTS 
Face 
i r r , 'iAfEutAW Am) -mmnm is 
(a) ^liaroglyptiag nlf:rorei>letu8 noJlvar 
(to) iHUBtooerfft vartcomlg Fal>r« 
3* eSTI^ A^YIOff OP GS2tMS ACflVITT 18 
Ca) Preparetloa of hoaogeaates 
(b) D0terfalnetl<»s of Invertose and oisylase 
act iv i ty 
(c) Calibration curve for the estimation of 
the act iv i ty of invertase e»d amylase* 
3, PRRPJUIATIO^ OF mum ^ownom OP Dirrsasijir 
SALTS 23 
4, mrnmiinmio>i op rm BFPECT OF cau)HIDES 24 
or SOOIUlf, »JlfOA!lSSg, WlCi^EL, COBALT 42411 
MEROtTrtY AMD -«TRAfR3 OP AiUKmilM MD smi:M 
OM INTEflfASB JttIT) AMTLASS A«XIVltY. 
» . APPLIOATIOH OP CBsmCAbS OH IH^BCTS 23 
(a) Dilution of obaMloala 
(b) Motho^ l of apiplleatlOB of the ehwuloala 
(1) Xnjaetlott of drifforaat aoiiaaatratloaa 
of ttte««l«als lata ika kaasoaoal of tba 
laaaota. 
( t i ) r«*«lag tt«ttt«« 
( i l l } ro{ilo«l aipiplleatiiiii 
Stuttat i i ia l ••tli9da t^r liit«rf»r«tattoii of 3t 
rft^ , fimiOGEfi^ fss or fiAi4VA?iY Qhimx} mn QJT or 
V. ^IAl»ITAfI^ EStfUAflO^ or I!J^afASS ASD A4;fiUAJg ^ 
ciwiiOE, '^ iG'iRL mumim^ ^im'^^mEm Gnmmm^ 
ACfinTtr OF BAhivm^ MAthmz or M S I ^ J E M M 
VASiSlSIlit PYsi>B«ciB cinaiJi^ ATiis mQ vmivtmmA 
n«» nmmr or m^fmim co?icssfitATioH3 OP SOOIUJI as 
mumtm^ ^ictpx mimmm^ MA^QAHSSE CUM}!IIIB« 
C03AI.T c«n*miog MB afRcimic ciiu>Eiag osi fag 
ACfinfT OP s-^ jf A4ifU:sa or LgPToeciftiSA yAiiictmHid 
to. Errect or DirrgaEH? c0j«c€St«Afxo!is or soDia^ . 4,3 
mmnim^ HICCEL ciiy}Aifii» MANGAHssg QUi^ aiadE, 
COBALf CSWJaiOE OH SAWVART IWVBRTASB ACflVlflT 
•• sm^^T or f}trr£$irjif coiia@iffRAno»s or sosi^ At 
Oi!Mmil«» HICKISL CitUOafDE, ilAilGAIfgSK CUUmi&Ef 
coiiAi*? mmmm mB aisiiciiaic muauti^ m fag Qnt 
IVfRltTASS or LBPTOCOMSA VA»I00miIS. OYSIIgaCOg 
cmwufos jW0 r|tiriJBilfA jugmcAifA 
¥11. Bfwef or oirrcHsift QQm&nmAnem or ii«ifo« so 
Aim m^m^ m TMK SAUVABT AMI oor mri*u&'* 
VTT*. irreor or Mrnsimiff coticisffiiAfioiis or naiio. ss 
Aif» la^no. ow fSR SAUVARr MO «irr rnvsifASS 
m w f isfSAfAse or ||^rfo<^^ff|i i J f p M f f 
m i , sFFscT Of inmcnm or mimsififwi!! Amtxt% »T 
m tm AcrxviTY or ^^YUASS m& immfM^ or tm 
mt nommrnkm o r mmQC»ufmm rnQmi^mmfm 
m im Acriiftfr or mthMsm mn iJivE/tTAss or 
tHK GOT HOMOOEWAfS Or l«|i^06tifrHlfS ?tia«0»ariii^T»B 
n, Rrmcf OF i s i g c f i ^ or fiiiPHEaYUfis mriiiioitDE to 
oil tan AOTivinf or J^TLASE A»O iifviafASs or mE 
mjT HojioQfs'itATs Or mmmytmm mnnfMmmum 
IX. ErrsoT or itmioAh j^vimMtm or TuiraEwsn^iii t« 
ACSfAfE OH tils AOflflff Or Mtt^AM AHO IfffBttfMB 
or w^ GOf Ero^ OGsnATE or tiictitioJuYrgpa 
*}iG-iiQEf.rt£fgs ' 
Iir«, f!?r?,0f ^ fOPICAL APPLlOAflO?! Or miHIEHtLUS 82 
CfftORlDE m fRf, ASfXflfir or ^ t t A S n JISO IWVERTASa 
or tan GUT H<MOOSHAfB or «igtosi«irrnos iiiGiiogeFi^gfiii 
ii. spTECf CF ropioAL ArrtjCAfioi or Trnvmrnviin oo 
trmnoxiB® OS fas mnn^t or «iyyisE ASO infEiTASiS 
x. Err^^t or f!fSESfioM or fairHgnYLfiii ACBtATE OH im, m 
mfinit or AMTMSS AHO tmmtmz or tas oof 
irmiooKSifG or fnERoatY^ga ponowgri^aTO^ 
ir«« «rrf.0T or IHISSSTION or Tstira^JiYLfiit cai^ottiog on i se too 
^fiyiTT or mthweg AW i!iVE»fASs or ms. out 
HOMOQ^ IIATE OF «IEIiOOt«Yritlli !fyG^ORRri.gYIIS 
b. EffuscT or mossfiow or ^nvmnxhtin wmw^mm on los 
tm Mnnix or 4Mtn«A2^  ASO mrsiirASK or foi Gtrp 
goiioo^Ai^ or iKgiooi«YWtP8 »i9iiog«rigfiis 
t i . srrsCT or mstGtim or fmxniEiiTi»n3i ACETAfg m tm t%% 
AerinTT or «iYt«AS8 Aif& znvsiirASR or m^ m% 
BOMdAfllAffS or UfPTOOOlliA fAJlCOMilS 
tT«. trraef or nf/ecnotf or fntwrnntyfin Gm»m.m on t i s 
fRK Aertvirr or AitruASE AIII» mvifttASH or fm mt 
nmtmwKMfi or t^rfooo«t»A y#|fOffi|f 
«* nrrtet or t%mcnm or f»i»iBiiTiifiM arDRoxi&g im lai 
fB« MftntT or MTiiAss Mm mveftYASi^  or mg 
Q0T 8QlMKI8IIAni or mrtOCOMSA YAttCOiilUS 
t i l , fjfVicCT fir TOPICAL APPMCAfioM OP tnimmxLfin 130 
A<^TiitB m fm ACtinft OF jwfitASE m& tnwufMu 
•>F -mR GOT RQfkioagifAte or t«ifi*TOGORtsA y»mcoit8a8 
t t ia* «mecr or tonoAi* ArrucATioif or tmfmiMfhtm tm 
mmnm OH TSS Aotivitf or II^ YUASE iUi^  
irjfirr.tfM»? or TR,g 00? souo^ girATs or mpmcQmsA. 
»• grrgcf oi^  TOPICAL M*pac.%tiQii OP t8i«iEi«iri.fiii 143 
»fTBROailE OS m g ACTIir iTf o r MthMB AMD 
liiVHafAsg. Of file am acBiOGsHAfs or iigpfoomi^A 
y^iticoii i ita 
U9 
tTO 
lOf l t . 
tiv. 
w. 
DlSOJSStOH 
sfnnAitr 
aergftsiiCEs 
Appgismix fmm^ 
mmmmmmmms 
I am higHlr tnd«l»t«« t9 Dr* iltiaitfts A* v^m^ tt««d«r, 
n«partseiit of ^ologr* Altgartt Hamltm iMimrsityf Allsiorto for 
titfi g!iiiiuieir« en^ sv^s^stiinis <lttr&iig tko tonraro of agr roMsrois 
if»ro^r«ise« 
ttf «inoor« giTAtefalttesa la duo to ^rof« ii« liftsutiood Alua, 
Headt P^^partt^at. of isoolc^y l l lgarb liojiliai Universi'^* AligarSi 
for eiioottr«s«ieQiit and pro^dtng faot l l t tos throni^oat tt»© progross 
of tuts rosoaroU tu»l«rtAlrIag« 
f mt Alfio ttiaitief«I to. Dr.CMiss) 7,dlioor ^^« Zsi<iit 
Ml«8 P* Vosoiita j^tmarf and ^lsf« StioHnas Hallk for their help and 
eoop«ratl<Hi« Biaalra ara datt to 3lr« I.A* l l l ao l for typlag tha 
thaala* 
^y apoalat thaata ara dlna to tha Uairaraltjr. Graata C<miiiaaioa, 
fialiadar Shall la far ^arg* ^ew Dalhi for pravt^iac Cantor Rasaareh 
f%ltawahiii aht<^ aaul^ auilEa thia atwly ^iMalhla. 
f t aa l l r * t w i l l ha f a l l t a f ia dutf I f oat haaptM M ra^^rd 
my ataeara thtalca to my lafliaratory ealtaagaaa aadi friaa4a far 
thatr aaayaratton, 
CiCharahaad A. Xhaa) 
.J 
Thf» «crailal>le ia forMat ioa on ttio (SigetUvo p ^ a i o l o g y of 
innetitm hm limited knowledge on the o o t i v l t y of a i f f e r e n t oQi^aea 
t n retatifiHB to irarlofie p ^ y s i o l o ^ a a l ooadi t loas* r a r t h a r , as 
ooispiiFQdl to the knowlodgo on the otiovae t o r i s t i e s of tho dl^estiv'O 
onzymBB of QGUfsals that of tnsoots t s almost i o ttie proUtt tnory 
@tagos of iQVost lgat io i i . Alt l ioti^h a t>rai%lcthrcrtt<4li t o oiKlerstc^d 
the a c t i v i t y of lo'^.aot d tgost lvo &aw»fiB in r o l e t l o a to various 
ffnotors traa m&Ae i n the end of the l o s t dooaaot tl io progress i n 
th ta M r e a t l o n i s not enotntraging* Hio nae o f ohemioals i n 
e o n t r o l i i n ^ agr io^ i l tnrat fiosta was v igo roas l r ^one a f te r the 
«<oeon(3 world wari, v^en nWf urns widely osea to r tHe oont ro l of 
mtmy iaseota fiesta of as r iea l tn ro } &a we l l as inaeet veotora 
t rm iAfd t t ing Maeiusies. J-tmsiwer^ the e f fec t of the app l ient ioa 
of theae ohe«ioal» on inaeota iraa less atndied on the phyaiolo** 
f t e a l r«ai^ <Miaea of d i f f e r e n t t iaaaaa of the af fected species* 
One of these phya io los ica l reapoaaes i a reaot ioa of the d igest i i re 
easrvas ahioh mmy d ia tarh the nornal digestiv'e phsrsioiogy leadiac 
to ttortaltty of the apeeiea. 
(,a 
With a Tiov to toiftir tHe «N>»pari^te Qffeot of the eliloridvs 
of ^odiitttf niiiigfm9S0« ntokolt eobAlt and aereury ana ti i trat«» of 
sodiiin emtf omKMiiitai on ttw a«t i i r t tr of dige»stlir« easirwis of Insoots 
tha f i r a t part of the prattnt Inveatigatioiis waa ooaflaoa to atudy 
the of foot of tfioae C I * ana !iOg oa tbo act iv i ty of aaUvary and 
i;;at eeigrlaao aa(3 ttiirartase of Oysdareqa oiagtil.attig Pal}r«f 
Parialaaata aaerteana L« i^a Lentooofftaa varioornAa l^ «l)r» Too 
seooadt pert was davotoa to th© stady of ta© act iv i ty of got 
<H«Fl.aSo an^ iavsrtase of niero,:3:l3n9tia8 oiifLrc^roiiletaa aolivar and 
Ijaptoeenaa Tfrrtoornla ra1>r. foliojsiog thn applioatioa of mit i« 
foodanta saoH as triptioayltin aaotatOf t r ipHei^t t ia olsloridio and 
trtphenyltia fi^droirtde. ^Itboogri antifaedenta or© datarraat to 
aating of ^0%% plants, iaseots obirioualy eoa^ i a ooatoDt witu 
tHaao atiantoals vrlKsa tha la t ta r nra applied oa tfio infos tad orops* 
l^aaoa pliyaiotogtoat act iv i ty of tlia ioaeot ia expaoted to lia 
affaetad, witti thia viatr act iv i ty of tlia aaylase and inrertaaa 
of tha gat vaa atadiad in tUa affaetad ia^eeta* 
rti« aalaotiim of tliia insaota i a tlia praaaat invaatigatioa 
«aa oa tha haai!>« of thair in^artaaea IMI paata of agrioaltaral er^itp 
or atarad pradaata. P»r|p|m>fft f t C l f f f l i t (CoeMraaoli) i a a past 
of ataravara of food prodaeta gaaii as potato, teraad and fn t i ta 
a ta , Urtdaraaa e ia f i la taa F. is aoaaopalitan paat of oottoa add 
aartaia vaiatahla crops saeh as ladias fingars, as «s l l as mk 
araaiMMital flowars l ika Hallyiisali and asiMlytafts* Uaatoeorisa 
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yarteornt s F*, i n a sar i en* p99% o f paddy «rf>|>« i o I n d i a . ilo««rttr* 
I t raaaifia l o t&o f i e l d on eer ta tn 8|)«ole« of grassos iulJoi i i ia$ 
pta<fy f i e l d s , tTiereglyiitittg atiarorgpletaa 3ot* oowwaly «a i led 
*Phaf!lEa* i n tli«» "ifortlieirti tad ia i » onf» of the sterious peets of 
iClinrif orops aueb as naiso» jo«ar» b i l l e t s emA Itiyira ete* 
H^e aoloot ioa of dbore ^a t i cmad spaoios vim a lso based 
on the di f ferences i a t t i e i r feedlog babi ta ead fot^« Goefcrocfiti 
f^^ ^^oyogtywbtia belong t o groap of madsidibalate iaseots bat tbey 
d i f f e r i n t b e l r food oonsu^ t i oa * fbe fonaer i s regarded as 
osmlvoroaa speoiee wtierec^ ttie l a t t e r i s pure ly pHytapbagoas i n 
aattire* Althongb Jim eiaaailfitHe m d !#. va r iooro ia are botoropteroas 
bugs t r i tb sashing mo!itbpart<9 tfiey vary in t b e i r food ooaatt i^t ioa 
as dosorlbed above. 
the next seot ioa (lleview) of the present thesis has been 
f u l l y use^l as to provide eaAsting iafora iat ioa on the problems 
iavest inated i n the present prograwte of researoh, fhe resa l t s 
and eonelasifm have been d ram by s t a t i s t i e a l «ethod« 
8SVI: 
Tho dlgestl*ro enxgrttes In tnseet <Sise9tiv» sjr8t«n bore been 
fttudiea %gr oeay nortEers* figglesvorth (1933) deiunisitrated tlie 
t)re9eiieci of pei>tida»« (erepsiny in th@ digestive iiiloe of t£ie 
eoolcroeoti* PUPtner inforiiation ij»oat oeoorreooe of oarboacf-
peptlda!iQ9» affilnopeptidesfrs oad dipeptldasea io th® <llg«stlve 
organs i s ©iratlatil© fr<m tfe© oliserratiotis la flneola and Qallerln 
(mspiva^ 1933)| 8tenobothrti»« jPeetlotig end ferlglanelia (Solilott^Ot 
199?a«^»o)t Bo«l»y;|t war! I». (Idoht^aateln, 1947)| lioima^a alaratorla U 
and r»radleroaa faanqlatna Datlaa (Khan» 19Q3) and tltat&elsa 
wttlohalla !*• {lEti'^ tooiit lt>d5)« l^rt^ar» tHa aatare of protala 
aptittlttg aas^nes was rarelf' fioiova* Ballentlne (1940) la Odoaatotts 
lanrae deaerlfead tvo aaaraea wMcli dlgaated protalas at pH 3.0 to 
9«S aad 9*0 to 9*0, 'S%o protein iipUttlag easoraea aeoratad la 
laaaat itnt l« g«aorallr knaan aa trypsla-Uka aax^iia i^lob liaa 
Ita aptlattn mitlvitjr in tha alkallna ranga* Lankraaoat ft ai« 
(1999) la tba larraa of li^^f da^aatlef and stoaoacfa aaloltrana 
alisarvad a fapaln<»Ulca anaraa alta Ita optlann aatlrlty at pit 3.9 
aad 8«4 ra^aetlvftly. fia«airar» la tiia vatar aaorploa t^ ffBtaotraaaia 
aaanlataa !*• altboagli tHara waa aa paptla aotlrltyy ketb aatnaptla 
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$»A ti^ptto oottTltjr omnurreA at opttanl pn 4.5 IMMI 3.3 r9M>pW'» 
titroJy (K!ien« 1904 h 
bonder (1983) and figglesivorth (i9T3) ft«tre ««•» of 
infoniations on tiia <llgo3tl¥« enasroies of varimta laaaota. tite 
QQ«arr«nee <%ei<l dlatrtliatlcm of illg«stlirQ ea^mas vara euiialy 
tiiV9atigato# 1^ ^ a l l t a t l v « aiattioaa* Hova7or» S«t£ilottica(10dTapl»|^o> 
*» Car^lwa* Stanotiotturaa. Yntttgoata. Paotlo«^ end Parlplaaatat 
Psr ifflkd vmmiug (1949) lo i>eyitilanata aanprlcaaa and lUatat la 
jgaraantaftt Bafld (19S@) lo Temm^rio aolt tor l#» aaa l^tl«»a» 
aari^lafttla h^^ Wt^ (19S0) in M^em ^gyp t t i ^atoon (1035) l a 
Utathataqt lyoilefaallft &• aaa S^hiai (1904) lo Irfuwata mjaratoria. 
so** ^a«iag«ai faaal^fttttflj ^aat l ta t l i ra lF staillad tti© aigoatlira 
eassyaea <in<S tlselr dlatr lbat loa l a tfiK» <llgeatlv@ orgaas. Th& 
ottiar aa|»«K}ts of dlgeative i^Hrsiologf vM^oh Has t>aaa atadlea l a 
aata l l l a the raoord of l^aro$an-loa<-Qoae@atratloa« .%lttiotsgt& 
tlia MOtliod aoiitojrad Hy dlf faraat vorkara irarledf lliora iraii a a g l l * 
Slbta aaa of aalorlaatr le iiet&od, Howavar* tbo laaaot gat la 
iaaaralty waakly acldtlo (wlggleavortli, 19T2)» 
Tlia aallvary «n«rMia tiava alao tiaea raeordail l a a yarlaty 
of laaaata aapaalally l a fiatarojitara. Ba|»tlat (1941) atadla4 ttia 
aatlvaiT aasyaaa of a aatfbar of Hataroptaroaa toaga aad aeoordlag 
to ma ftttaaat oaa of tlia oarHoliydraaaa altlittr aaylaaa or lavartaaa 
or %oth mmr too fouad la tlia i^Hytapliagatta iMiga* PWrtiiar* tlia 
aallTarr attofsaa tianra Haaa ra^ortad l a aavlfitara-fiataroptara. 
The control of ft«oretioa of dig««tlv« onxyae* l a instoto 
I s not 3r«t tally Imotm. Eowtver, Sohlottke ( l937a,b,o)} Bay and 
fownttig (l949}t flflk <19S0)| Plalc mid ShAMbattiH (19S4)t Tiioiisien 
and ilotl«r (1959)t Oadd (1961) wd Ktioa (1963, 196«) hiivo tried 
to eniihaslee tho role of •«oreto$opie fvad also possibly that of 
horiioiies in s t laalat lag the ^oorotlon* 
UkeirlBO, so far, the ciinraotsrlstlos of diffaront digestive 
enssymes of loi^eots were al^io very l i t t l e stttdled as ooaipared to 
sannats. the activators and Inhibitors of difforeat digestive 
ensyaes of Insects are almost unleao«n« 
Hatsnoara (1930) obaarved activation of salivary aaylase 
**^  noabyx wiorl by sodlusi ohtorlde. Bat the asvylase of feaebrlo 
wolltor was activated weaScly by CI (^^^loboia ©i j | l .» li>Gl). Ilorl 
(1969) Inveatlsjated the effect of various activators (!iuiown in 
nawsals) on the salivary amylase ot X^ga» dla^onsl. lie found that 
the salivary aoqrlaae was strongly activated by glutaaine and 
•oderately by asparaglae, aapartle acid euad glntaolo acid. rUe 
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activating effect of glutaalne at pH 7.0 began to ^pear by 10 M 
of fltttaalne oonesa trail on and aaxlaMia activation ooonrred by 
lO^^if, The activating effect of %.m^ at pif 7.0 began to develop 
by approxiaately 10 !i cottceatratlmi of KMO^  and naxlaua effect 
was prodacci by a range of 10 -^^  lO^Hl coaceatration the act ivi ty 
decreased shMrply. The actlvatiag effect of nm^ as well as MaCl, 
lnor«a»ed llii««rly witti tli« d«Qr«a»4i in hydrofco-lon-oonoaatraCioit 
and I t WAS ••aa ap{iraolia>lft at pll 4.5 to 5 .0 , lAiloti waa tb« optioRia 
pVt for tha aetton of ialivary ms^lms^ in tlia presanoa of IHO, or 
NaOl act ivi ty of tba aalivery aiaylase waa axtanded ovar a victa pu 
mn^e mi6 the opttnac pu waa a!»iftad from pH 4.5 to S.O to about 
pH 6 .0 . Qori (1969) st'idiad tbe ^roportt^ss of salivary aaylasio 
<*^  '^ dalr^ t^ oeorii^  atttoralin (Mirldae), Dolyporla baooanta 
(s^entetoriide.©) anr! ssvoral other betaroptaran speoiea and fouad 
that tbe sallvnry tmylme e o t i f l t y of Polyporig baeoaraia was 
aoeroaly aff«oted by SaCl at 10""%, flTlOg at iO^T* ooneentratioa 
and other ooapo«nda, wbilo tbe aativary aa^lasa of ^ . saturalia 
was atrottffly aettvatad by SaCl at lO^Tl and aoderataly tty Km^ 
at 10"% ooaoentratlon. 
T!ori (1*JT0) Invoatigatad the oarbobydraaes l a tbo gut and 
tb(» satiTary glands and natura of aa^ l^a^a in tbo ^at homog&aate 
^^ *<yi^ » dtaponai. Ma foa«d that optima temper at ore for tba 
aat iv l ty of amylase w«a aboat 37^C and tho optiaam bydro|^ on«>ion'-
aoaoaatration for i t waa pH 3.0 at 37 C. Tbt aaylaae in tba gttt 
bowofonata of both fad and atarrad iaaaata waa stroof^ly inbibitad 
by On'*"*' and Hg**, Tba aaylolytia aotlr l ty of tba saliwary «laad 
bOMOfsnata waa always bi^ ^bar than that of tba gut bottoganata and 
on tba flvaraga tba fontar was about tidloa as aotlva as tba la t tar . 
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Horl (t9?3a) iitT««Uiat«a tli» dlg««tit>iUty of raw stftrolits 
W the iMQrtaiittS ta the dl$e«ttv« aynt^m of tyita» 4t«poB«t and tiM 
offo^t Of CI* or SOg on tft« Htgostloa. tt» tmm thA% tins stiiMtlftt-
tng effeet of CI* or tfO^  oa tHe d i ios t loa of tfe© rem vtaroti wao 
a l l tti potato, pronottnee^S ins oom aad iwideratt i a wfeieat. In tlie 
sHakiag tnontbattofiy tHe prottoitiig affsot of HO^  on t l^ digaatioa 
of rmt «ti9at starob 0ho««4^ a t&aa^ao^ to &« oegattv«« ffiia proaotlag 
affaet of Cl" or ^^I «^ tb® dlgo8tlo«i of ttio eoolted tasoltil»la 
ataroiies eiroeedeiS tttose of ttta rem tnsolabte starobss ^id t&a 
eoolcod solnlile atareti* the posstt i l l i ty of staroi£ digestloa by 
h* tftffiotiat and slgaifloaiicja of tHe proaotlag eftoot of CI* and Na* 
on tlie 41 gas t l on «aro dlseaaaad tor tti a* 
f|orl (i0T3b) atadiad th© property of saUirary aiorlase aaoag 
varioaa Wataroptaroaa insaets* Ho <llvi«lea the aotlvattoo of the 
•altvary «ii^la«e W CI* eaa SO* tat© sererat trpea* l a the f i r s t 
typat the sa l lva ir asgrlaia wat aotlirated aaitber by CI* nor by 
JfOl a» la ea«« of Qraohoaoaa rahrollaeataa, la aaooad oatagorrs 
tka aaliTarr aarlasa o» la aaaa af l l ^ | a ataaafaraa wa« aetivated 
oaly by Ct*. The th ir i type Inela^etf Jlraa eaatae fta which aaflaea 
vae aatiirateA oaly by NO*. l a the foarth type the aalivary 
aarl«*o »«• aetIrate* hy hoth CI* and «®J. The laat type of 
aettvatton was farther «liri«e« into aahtypae. la the O^ t ^^^ 
aallrary aaylaee wan eipially aetirated oa heth eidea of optlaMa pfl, 
whioh was aot ehlfted hy the preaeaee of the aet&Tater. Vhereas 
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in T)jj tlt« •mllw«ty Mirla«« wm «etltr«t«di aor« •troagljr in tb* 
fttlcAtiti« 9i^« tUftn In the mi& «14« of th« 0{iti«tt« iia, wtiloto ira» 
•htrtea towards tli« allcattfio sido bjr tHo pr«t«fie« of tHo «dttviitor, 
file iumrla»e« of stibtfpos (B»)C»**) aaa (B*** ) noro «troiitly 
oetiviitod uy 0 1 * fnid !I0*, f i t t i rogord to tHo a0ti¥atio» of ttm 
sallvarr muftaso lijr C I * and MOgf pontatoaidaa bolongo<t to tj^ i^ o A 
{ •a l ivaiT eaqriaso was Mtivated aaitliar by € 1 * nor hy l^ 0^ « 
i^laatmoha gtgaorott ind aierona oaornloa wore of type B (tho 
saltvary msrlaaa mm activated oniy by Cl*)« Peatatoaa ia&oaioa 
as tr?o C (tlie salivary aeqrlata was aotivatad hy HO^ only^ aoH 
crorldee as C» (ttia saliTarr aarlosa wem aottvatad oof only by c l * 
bat also by MC r^)* tli« saUvair ai^^lase of auuiy Imgs otbar tban 
raatatontdlaa was aotlvat«<l a groat 4eal or a l i t t l o by C I * ait<i or 
ifO*, tyitaatdae tiatially balonged to typo D.t wboroas Iftridae 
ganaralty sean«a to baloag to ty|»« Og* Uori gare tbo obaraoteristto 
faatnra and aotlvatioa tyiio of salivary aaylaso for few sDooles. 
Beria and ^kbovets ( t9T l ) lavestlgated tba affaets of 
ergaaopboafbonis Insaettotias imA Savla oa tba aotlvi ty of tbe 
Algastlva aaayiiaa l a l^pldopteroos speolas. Halaooaoaa naas^ria W* 
liyafBtr^a d t f t M ^••«« ^f«:«ti.*«'f *»!:f f l ^ f t roared i n tb« laboratory 
l a aataral t igbt at 18-3T*0 aa« T7*Mjl.ft.K. fba toxloaats ware 
a«aA»lstarai at 0.007 ag/ga l lva i rs lgbt by tba saadwlteb aatboil. 
In tba baglnnlag of tba appllaattoa of toxloaat tbara was a 
iasraasa lb pv follawsil by sabsafaeat laaraasa after 48»73 boars. 
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rh«e« oliimfAS r«pr«teiit«d a f a l l of 1*93*1*00 a a l U and a ralaa 
of 0* 32-0.90 of a aal t froa aoraal fiB laical. I s tlia larraa of 
a l t tliraa apaolas, aagrtwie, protainaaat saee^ari^a and lipaao 
aotlTlty daellaad aftar tha adalitlatraUon of tOKloant* 
b. El»r^ .gT OP ORGA^ OTII C0MP0II?I03 ON THS Dlfii^ aTlVS gHgYMl^ S 
Aatl faedaots aro ooapo^ads «r!ilob pravaat loaeota froa 
feadlag on treated follaga wlttiotit fidlUag tliaffl or avea rapellliig 
thtm* faaaots on traatad pilaata looso walgtit aad atorre to deatli, 
flte Inforotatloa racardlog aittlfoedoats has he&u revlawod exUaaa'-
t lvaly by Aaober at tba ilagdatarg Synpoalaa and raoeatly tty iSrlgbt 
(196T)* Slnoa 1066 mora taotmloal data on antifaedeata have baooaa 
cf at labia. 
Today «Btifaadaat» oaa b« teatatlyaly alaaalfled aa 
organotlna and othar erc<wio*atalllea| trlaaaaaa and othar botanloala 
and alaaaltaBaotta eomiottada aaeh aa Carbaaataa aa va i l as ayata* 
aatle fangialdaa, at a* 
ifaat af tha raaaat lavaatlgatloa* oa aatlfaadaata daal wltb 
tba orgaaatlaa and tba t«a ao«|iaiinda» faatla aoatata (Uraataa) and 
faatla bydraslda (Oa^Tar) ara tba Mat proalaant rapraaaatatlvao 
vttb aatlfaadant prafartlaa* Oariag tba laat €»9mi» faatla 
bydroxlda and faatla aaatata vara aaaflraad aa aatlfaadaata 
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(^•eiliiig d«t«rreat») for larrne of attaeroiis pbytoplioit«a« «p«oieo 
M well aM for ooae otiior Inseot spool as (Jlsoltar ana »i«8iia^ 1M9| 
Aiiolier aitA ^eleaort 1969 &st€t ^^iei^or, 107iK ^tif#»d4Utt proper* 
t ios of orgtntotln ooi^oaads otfior tlisai fentina ( fea t in aoetato 
«a<l fenttn ^ilroadl^e) voro also deacmstrated. 
AtttKmg!) ttost of thQ ioforaetloa oa tho odstifoodisnto ore 
related to do torrent to foodiag on p i onto antl oropa* ^^olfea^argor 
jj*| j l . (1969) stttdtod th© offoot of 4(3»3«^l@ott)Fl-l*trlaseiio) 
aoet««!illi<!e &R6 f<Miiid tbat t i l ls o^^oaad ItiidLtoa tho loaf foodlog 
nn« ro<Sa«od the la r ra l itel^bts of the bollwora, Hollothlf j a § | 
tolsiaooo %»dtvor»9 j | . ytroaooiie (F#) | oi^ba^e loopertfrlofioolaala o l 
(Qiibiier)i Moprlata ytyglnoa ( r » ) and Al^aao ofi^lliioe^i^ (Biibnor}* 
4part froB tbo wldoly dofltcniatratodi emtl foodant propertlea of fentloa 
aoiio vorKora tiavo alao reported ttie effeet of ttioae ooa|i»oaEids <m 
the liiatologloal daaage ot the gut, nor te l l ty , loagevtty osd growtb 
(Mnrbael^ and Corbos, 19$3| fsindt«iF» 1968, 19fO| Joahl si Mk* 19»t, 
1971 Md Dairld o&d toaelilaTO, 1974), 
ffewairery only aaae ««rkara ooaoeatrateA on tlie atady of 
aaaretlon aad aat lT l t r of tke dlgeatlre eaaraaa l a tlie i^eolea 
affeoted tgr the aatlfeedaata* imohmr aad lahaar* (1973) abaertred 
antlfeeding and lablb l t len ef the a e t t n t r •t preteaae a«d 
aartMO l i i tk* lorrae af |tood»atara l i t tor a l l a 0. hy lageatlng 
learea treated elt i i feat la aoetate (PA), flie aotlvl ly af tlieae 
eairaea ««a iablbltad 4 i v^iry aad tlila e««raatlo lak lb l t lea 
InereanfiA v l th thm etmtmntrtLtionm off the l«af dippliig •ufip«iitt<m« 
of r.4» 3y tlUe in$e«»tioii of 0*05 i PA« aoti ir i tr of proteaso «a(l 
fuiQrtaffe reaalned only 30 and 301t rospootivelir. ffio aoti fe«dliig 
and eneyaiotlo iat i iblt ioa was also reoordiod l^ r iajoottng PA tato 
the rmomoooal of the tanrae of £ • I t t t o r a i j a * Istiaaya m.t i^l.(i9TA) 
fortfitiir atadlad tho taHibitoiy effeot of tlie aatifoading eoa^fmad 
C-3 i t O35/*4(9»3-din(it!irt«>i«>tria20ao)aootaniUdj{7^ on ttie digeattvo 
entymes of «>• I t t tor ia i f f lanrao* ?!te itOA^ttory effeot of ^ - 2 4 , 
053 on the eoaEflolsrtio and protaoljrtlo act iv i ty iaoreased «it& oon* 
C0Btratlon and mm « a l l oorrelated vi t l i tfie aatifoodiog act iv i ty* 
After tiiroo &e^B faediog on sagar beet leaves treatod sttti 0#i;i 
AC-*34, OSSi oaro tb i^ 90^ oapproaaion of ttio aotivitjr of botb aai^laaa 
aad iprotaaaa was o^taiaed» atiaroas W tho iatalia of soiaa loiror 
oonoaatratioaa alight iooreaaa xsm ODsorvad i a iaverta«e aot ivl ty 
a«pftOially aftor |>rolonged faadiag* By tha ingostioo of the leaves 
treated ni th 0.1» AC»34t 093, the iohibi t ioa of the proteolytie 
aetSvity was aonsiderably stroager tbaa that of the starved larvae* 
These data sa^gested that the iahihitory effeot i a the act iv i ty 
ef the digestive eaxy«es was ^ e aot oaly to starvatioo hat also 
das te the effeet of antifeediait. lahihi t ioa of the act iv i ty of 
pretesse aad aaylase vas also foaad hy iajeotiag A€«24« 095 iato 
the larval haenolymph* Maaiaaoi iahihi t ioa of the eet iv i ty ef hoth 
aaylase aad arotease was 90^ aad 29^ respectively i a a dsys after 
the ia jeat iaa af 9ag AC-a*, 099* 9«eh effeet deareesed gradaally 
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nnii w«a oboli iitiod four dafs a f t tr iaJ«oti9a* Mdilag MUI81T« <lo««» 
of A0«>34» 09$ to tl&e ensyao reaetloa alxtttro did not offoot tlio 
i s ^itro aot ivl ty of pretoaso, uqrlaso or iavortMo. th i s iadiootod 
that AC-34, 033 affeeted tto dtgoatitro ftii«ra»s Indireotly prohAtoly 
hy inlitbttlxig a phjrsiologioal sjrotea iovolvliig thM aoorotiim of 
thftoe aOiiKaes* l»ater» X»ho4ra emd Caslda (1973) observod that tho 
potency of dlotary ptieajrltia ooapoands l a Inbltiltlog tlio growtli 
of f i r s t mx6 foiirtli Instar Tribollaa oonfugan l*» lenraa and pro«-
teolytlo act iv i ty in tlie g^t of fotirtli loatar larvae deoroaaed 
la order of trlptienyltlii oHlorldo^dlplieiDrltlii olilorldo;^!;^phonyItla 
ohlorlde or totrophonyltlo ohloride« tho growth rotardatlorit whloh 
prolon«;ed tho larrat stage without affeotlag pupation or ewergenoo 
Ktght restttt froo an antlfeeding ef fect Involving Inhlhltlon of 
gat proteiwne hy Ph^Sn «ad Ph^^n^* 1%« aotlvlty of aoytaae and 
Invertaae of the gut WM leas sens i t ive than that of the protease* 
trader j ^ vivo oondltlonst re lat ive ly high ooneentratlons of 
trlpheayltln ohlorlde end dlphenyltln chloride were r e h i r e d for 
lahlMtloa , the order of ensyne s ens i t i v i ty was protease > Mqrlase> 
Invertase and dlphenyltln ohlorlde was aore potent than trlphenyltla 
ohlorlde* VUrthert I shaayaj t j l « (I97t) studied the ef fect of 
trlphenyl derivatives of group IV elensnts as Inhibitors of growth 
«id digestive ensyaes of frlhol lua eastaneuii larvae* Fentln 
ohlorlde and ohloretrlpheaylplunAiatte at BOO anol./kg* of diet 
•onpletely InULhlted the larval growth and provided a reduotlon 
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of S6*9tt a9<»33f 3-15^ lo tli« ^a VIYO mtivity of inrortMo, 
MrtftRo and protfftnwio rospootiToly* Tho growth rotardatloa «ay 
roAutt fro* {m nntifooding offoot iavolviat dlgestivo oasrao 
lahlbitioa. Hlsli eoaoaatrations of featla ohioride and oaioro-
l»fien3rtgflmaB« aetlag ^n rltro stroagljr iablbited laTortaso, 
aiorlase (snA proteiaaso aotlvltlea wtiaroas otilorotrlphoflQrlplai^ana 
vaa aoderately iattlbltory sad triphenjrlsllaaol aa^ i«l , l-(oti loro-
«at!^lid3rae}trl9 /"beaaoBfiJ^ war* iaaotlva, ibea both ^n vivo 
^'^ M y****** flndlagt are ocmsi^ared* fentia oliloriae la the nost 
poteat inhibitor of lanral digeative ensyaies. 
Fil^re i * OiM|9 «fiedi far l>r««dlOi Ht«r<iitlypim» 
l o 
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MAftSRlAl*^  .lifD METHODS 
1. StjUyrgHAIISS OP 8Xi*E«I^ P.MT»L IMigCfS 
All Bsraphal stAgea of gteroa^ly^has nl,ii^ror»i>lgttt» ip«r© 
oolteeted froa tbe feliarif orops ZiXoaaA ttkQ «sperla«atal research 
station of the <3epart»i%at of Koolo^» Atl^arli Muslia University^ 
All garb* These hofiptars wore leapt in vooaeo oegea awasuriug 
3,$ X 1.5 ar 2 f«et» as daslgned by tlonas (1964) for breading 
loeaatn, fliasa eagea vara also provtaad v i tb oirlpoaitlon taliaa 
( P i i . l ) and «elntaina<l i a tba laboratorr* ^ t tlioir intarnal 
tanparatnra and relatlva tiaaddity «»ra naaipttlatad by alaotrlo 
bulbs and aoistnra in ttia so i l of tba avipositlon tubaa, so as 
tba tanparatara raaalasd 30 • l^C and ralativa haaidity TO to 80 
par eant* Trasb laaras af «alsa «sra givaa aa faod* fba f a l l 
graatt aym»ba aiHirgad oa adalts . fba faaalaa a>ripaaltad agga into 
pads wbiab wara dapasltad in tba oripasi t iea tabaa* fbaaa 
ovlpaaitiaa tabas w%f kapt i a aapty aagaa for batebinf, «baa tba 
aaaly Moaltad bappara raasbad to tba 9tb inatar tbaaa wara kapt 
i a aaparata aaga aaasariag 30 x iS CMS* witb f^fkivH intarnal 
taaparatara and bavldity and aona twiga far parehlag* gaab Jar 
was 9Wf4 witb aaalia alotb and frai^ aaiaa laaraa wara praridad 
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ni i i i i i« i»9d i a otlHir «&£#• u t t t i t t i i i l f u r t»i ip»ratttr« a i ^ Imwldl ty* 
Prom t)tt« «<lnlt s t e e l l n««e t i w i re ^»«e€ f o r earperts^tts* 
b . Legteeeriea y r t e e m l e Pabr. 
the ^Qiltare of l ieatoeartaa yay loen i ta was n^n ta l aed W 
eoHeet ing the i^apbal stages f roa the p^^ HQMS m^ adljoiali ig 
fraeses* Stoete cntltare of wAim4 peptilali ioa was «ai»tal i ted %m tfiui 
Ittteoratorr ©a fr«@!j paMr le^ires md liifl<»reaeeiio6» Cteit o f t l i l e 
etoelEy adtolte were separated oa t t i e l r eaergeaee fo r tite parpoee 
of experiiseats m&<& @aiatalned t n e i rou ta r $axa of slaee aeaeuriag 
30 ar IS Cue* wi t t i 7 dtee, t&lo i i 'Amap s o i l m d tfeiese were d a i l f 
pror ided «dth freeb paddy leasee along ^tu taf loreeeetiee* flieee 
I are were walntalaed at 30 ^ ^^^ «^^ "^ ^ ^^ ®^ P®*" ^ ^ ^ r e l a t i v a 
towidlty* f i le fenalee l a i d egge on t l ie tiadersurfaoe of tbe leasee* 
r o l t o w l a i tHe ftatebiag o f tiMi egge tlte r o a n i arm^9 were t raaeferred 
to eti ier rear ing Jars waiotnitted at 30 • i^C aad 70 to SO per oeat 
r e l a t i v e i ia i r td i t r * ^ t o f t b i e etoek mmwly ewerged adul ts were 
seeerated end waiatidLaed i a etfiter rear iag Jars for «i{parl«eat« 
Tke o t e i * e f y y f d f y y i f ftAngalfloe W, aad ^ f i r | p^ f f ^ f t t 
aaerieaaf It* was watataiaed W e e l l e e t i n g t l ie iaeeote f r o « t l ie 
f i e l d * fi ieee ins eels were k ^ t i a tke laboratory «t laboratory 
eendittoae ea t k e i r aa tara l feeds* Oat ef t ide stook bealt l iy 
iaeeote ware seleeted for e i^er iweat* 
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a. t^mmimm or zmmn mnnn 
of ^pl«l»«»a j | j | |»( i964)« tbm tat«et9 of d«sir«d ooadiUon were 
ai«;?iiQt«tf i a tile Iraffor sotatioa (pJI 8> e@a tita gut vas tidcea oat 
l a sHorteat iiosstnio t l a e , fims t«o gats froa two iasoeta of ttie 
•«i99 sex voro DOOleiS l a a Hard ^Imm tabe sorriag as hoaogoaiaor 
4iail erastied «i t l i a tiardl gloss roa ^y addiag ioe<"eol<d[ ( t ist i l led 
water l l t t l o tm U t t i o * Flaall^r the irolas«i of water la eaali tabo 
wes 4«0 al« BmU nl:artaro of @tt8 imdi a i s t l l l o ^ wator vas oeatrl<» 
f&gQ€ at 1,2900 g for 13 ©taatea* Siasllarly ttio boaogeaoto of 
sattirary glftads wan also prepared w ^oaogealslag 4 glanda l a 
1 eit of dFlatlllitA water« ftte sapomataat waa a»o€i for the matny 
of t!i« #na]rae aot lv l ty . 
ftee d«t«ralaattea of laTertase aai ^aqrlaae a^tlvltjr was 
tiaaed oa tba Sa««ar*a Co iar lMt r le aathod <1929) a»{»lo]re4 for tba 
eatlaatloa of trataa of gtaaoae l a gloneralar artaa« fli la Mtlioa 
waa later ada^tetf aad •o« l f la« kjr Kliea (I9t4> far tbo i|»aatltatlr« 
deteralaatloa of Hotli larartaae aa4 a^rto»o aa t lv l t r In the 
Ikoaegeaatae of tlie aa l l rarr gtitt4a aa4 «l«gat of flyfderaaf 
faaatataf Oallaa ( I M S ) •» well aa la tkat of tHe ultfgat aa« oaeoa 
Of JiOjnii i M i r i ^ f r l i < t M 4 ) . t i e teoluil«ia «aa fartker foUoi>e4 
%f miatoo»<l»ftt) for «M «MUittt«iiiPe «ataf«laatloa of lavortase 
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iifid MQTtiuie motirity in gt«tti<t»f pulote^lia U fiil« a«tli«d 
liiirotir«« tht <tttvelo|Mi«iit of broim or red eoloar ia the preoenoo 
of gliiooee (redaotiii eager) «r|f^ dtnttrooeXterUe eet<l reef eat 
(Sfi«mer*e reegent). In tlie dlgeetioA of )>oth oeae-eager and 
eteroti W the aetlTitjr of tiotU lirrerteee ead tmstlaam reepeotliretr 
gttseose t e releeeed In the inenheted atarture* ^bmreforet the taee 
of Suener's reagent In the iiictihated eefl^les with free glaeoee 
provides e eeasitiire aetliod. 
FOr the <|ti8iit| tative dotemloattoii of iavert«ie aM amylase 
eettvity either in the gat or eallTarr gleaide honogeiiatey 0.3 nl 
honogeaate was alaeed idlth 3*0 «l« phosphate buffer e^Jasted to pm d 
and i«0 ttl* imhetrate (i*5^ eager soluttoa in oaee of invertase and 
i«S^ staroh soltition in oaee of an^flaee with few drope of 0»i% 
aediaii ehtoride)* the niattnree were inoahated at 3T 0^ fw two heure, 
neepeetive eontrole were aleo prepared in the eifdliar Manner enoept 
that the honegennte wae vigoroaeljr heated at a very high teeperature 
(iOO^C) ever a flane te deetror the ea«raie in the«» fl% eontrole 
were alee inenhatei aleag with ether eeaplee» After inonhatlea al l 
the ewiplee were given $*0 »!• dimtreeatiarUc eeid reagent(Sa«ner*e 
reagent) to etof the reaetien of the en^rne* fhea al l the niartttret 
were heated for U aiwiteo in helling water in a water hath to 
faei l i tate reantlon hetveen flnnnno velenned after ineohatien and 
dinitreoi^lerti* «•!« reagent, fhle rennltei in the develepnent 
of eel«nr« finnllr nil ^ n mtmwv^t • • te t i tM ware together eeeled 
£0 
t i l le«««ot^ wmt^tw tli» eoleur of th* «ool«d •olat ioa • f • M h 
t«9t tub* emitalnlag wotiy li<wog«B«t« W M ooap«r«d «l tb thst «f 
tli« r«»9«0tiv« ooatrol Hr £r»« P]h«t««l««trie Cotoriwit«r Having 
6110 QM w«r«l«iigt!i. Ttt« ooldtir ^emnitf of eaoli f ina l aolatioa ««s 
r«eor<!«« i n terns of op t ie la ^ n s i t y agaliuit a roagoat ooatrol 
oonttttntiig d lat i t ted tmtor ( i n plaoe of iifmogoiiato)» anlistrftto 
and ^iBi«r*a reagant in <|aaiitity s ln i lar to ttiat of otiior aanptea* 
ftia differaaee to tbe optteat deasity of dif feraat f l a a l sotatioaa 
at tar ino»t>atioa as eo9^mte4 to that of raspootiva ooatrol i s chia 
to tHa aet iv i ty of Inrertasa or i«qyl«ia aooording to the aatara 
of satistrata* fo damonatrato ilia aat iv l ty of ttiasa eQagra^ a optioal 
danaity yalne mm ragardad as na i t of aassnaa aet iy i ty on t&a basis 
of aal lbratlon enrra* 
«* C t l |> r f t ioa ourrf for thf fan«at |oa of tba acHvi ty of 
tnyartasa m^ f y t a s f 
l a ordar to astiaata tba aot lv i ty of iayartasa or aaylasa i n 
yariaaa baaagaaata aaaplas, i t aaa iapartaat to davtaa aast raliatola 
^s t t t i t a t i ya aatbad, tbarafarat fraa a oonoaatratad boaogwata of 
tba gat ( 1 gata / i uU or aaabar of iiairs of salivary glasda 
{% saUvaiT g l a i d / i «1) af aaab apaaias was praparad aad a 
SMTla ^ 0«9 • ! • fiNNi aaab aaaaaatratad boaagaaata was ser ia l ly 
di lated ta a a a * a r af aaaplas. fba lavast aoaaaatratiaa was 
9S tiaaa aasisr M U M lb«l af Iba a f lg iaa l baaagsaata. r^r tba 
iatavi t i ia t iaa ^ taaar laM m^HW a l t tba aaaplas ware giraa 
Figure 2, Dilution curve aliawlng aoylase *otlvlty 
In serial dilations. 
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AMYLASE CONCENTRATION IN SCRUl OiUUTlON (V.) 
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2,0 a l . of phosplmt* toiiff«r adjusted to pU 6, l .a al« of 1.5^ 
•«oro«« floluttoa, Thon al l ttt« naaples ««re tnonbatetf at 37^ C 
for tvo honra. Safit of ttk^ prooaOaro was i la i lar as tfoaorltbad 
abovf, Slailarljr for the eatlaatloa of mtylaan aotlvity tlia 
eattre prooedare rasialnodi ttio aaa® txeept mitiatrate whloti waa 
l*9'tf staroli in tliid eaae. The oolour of the final solatloas of 
all th@ serially dilated aamplea for istvertaie aotivity vas 
oonporea against a reagent blaak aad recorded to toras of optloai 
densitjr* On flotting the Ofitloal (tenaitr against respective 
dilation gmft a straight line indicating that the optical density 
i s proportional to the ena^ rtae aotivitf in a <|iven tine and tea* 
peratnre* Siallarlyt the optieal densiity of final solutions after 
the daternination of aatylase activity was also plotted against 
the respective dilution euid a straight line was obtained (Figs* 2 
and a) . The above procednre also eonfiraed the rel iabil i ty of 
the nmiK P?TOTOEI.ECTaiC COW)Kl«BTgll. 
3. fREPABATIOy OF MOLJtR aOLOTIONS 01' DIPFfiRglff SAi«f3 
Chlorides of sediaa, aaaganese» niokelt eobalt and aercury 
Mid nitrates of wMMMiiaa and sediua were used to olmerve their 
effeat en iavertase and amrla** activity in the hoai^enate of 
salivary glMds and p t of l»e»tae»risa varieorn^s, iiysdercus 
oinmlatus and Peri planet a aaaricaaa. rherefore« a series of 
24 
eoaeentratloaii of volar solutiotts of ««eh s a l t waa proparad* fHa 
strength of tltaso volar solutions for aaoH s a l t was 0 . 1 , 0 *2 , 0 , 3 | 
0 , 4 , 0 . 5 , d ,8 , 0,7« 0 . 8 , 0«9 attd i .0 | ( . 
HICgSt. GtlBAtaT Alto itlg«CU«y A?Hl Vlf^lAfSS OF M^QMIU^ AMO t»UiJlUM 
Fron a oonoentrated hoaogenate of sa l ivary gleotds or ^t» 
(tm the ortso nay be) of eaoli spaoies a natilier of saaples oorres*' 
pond-lnQ to the fmatber of eonooatratioo of oaob salty suoli having 
0*S aim were drains i n soparate tast taboSp ttten tiuffer and substrata 
wore aooordtngly addad as glvau above* Bo for a Inenbatloit 0.023 otl. 
o f aaob ooneeatratloa of oaa otilorlda was added i n a saapla. 
^ I s d l a r l y tba otbor ooneentratton of tbe sa»e i n the otber saaipla. 
fiius eiieb of tba tan s asp las f roa a stook bosiogeaata bad d i f farant 
ooaoaatratloas of a ehlor lda or a l t r a t a . Tbea tba aisBplaa vara 
InenbateA as asual at 37^C for two boars. Tba rest of tba prooadura 
ravalaad a« deserlbad a a r l l a r . fbara was a ooatrol « i t b aaeb sarlas 
of savplas v i t b raspsat to eaeb s a l t . Tbls aaa t ro l bad avarytblag 
axaapt tba ablorldas or n i t r a t e s i n i t . Otber t reataeats vsre 
a l t b e , tba pareaat of traasalsslon of a l l tbs f l a a l se la t loa wltb 
respeet to tba s a l t was reoerded. 
Tbair o p t l e a l deasltjr was obtalaedf tbea eairae aet lv l t j r 
was ia terpre ted l a teras of lavertase or aagrlase a a l t s baaed M I 
tbe reateet lve d l l a t l a a eorves. 
2o 
triphensrltln etiloria« (frTCl^) mid t r lphei i r l t la bydroxido (Tl^TH) 
eoamonlf kiioini as aiitlf««dant9« (fP7A and fPfOl . «appU«d Igr 
Flalea« M , Baob, SG», Switzerland and wm by H.V. ^lilUps * 
f)»pbarf Grenratfiiid^ Ttie l^etberlaads > ware appliod on HtergnlyDhay 
Blaroroplctoa fJol, and Wptooorian irarlcorata F, to study ttiair 
»ffeot 09 tine act iv i ty of dlgoative inYertase oad aai(ytase« 
Difforont eonoent rat ions of eaeti ohofliioal were oppUod on aoparate 
inseots eltbor t^ iajoetion into tbe haeatHSOol, topiool appUoation 
or t»go9tiOQ«> 
«• Pittttien of CliaMiealo 
Por tho topical application* ;tOO •£« of aaob obaatoal 
(Toofiaioal grada) was dissolved in iOO a l , acatono to praparo Cl,i$ 
atock solatioa, Froa aaoli atoolc aolution O.OS^t O.oas^, O.ai^ 
and 0«005t solutions of ttoio raspeotivo elia«ioals vara praparad toy 
di lat ing in aoatona* 
* • tfstkod of application of tiia ahwiiafls 
( i ) la laat iaa of diffarant aaaeaatrationa of oliaaiaata into tiui 
liaaaoooal of tlia iasaets. 
rri>« emh eoiteentratlon ( O . l ^ , O.OS^^ 0,025^i O .O i ^ and 
O^OOS )^ o f tt i« ro8{ieetiv« oli«Bioel 10 a l was In jootet i l a t o t n * 
liftAaoeiial « f t iKt tv ianat adntt «f § • tttyr<ir-»yl»ttt^ tm^ h^ y a r t o o m i # 
tbroagh matatlioractio plaoron wittt ttt« tialp a f iiypoilaraio ayr inga. 
Corr@8{>oiidingly« tvo aat» of con t ro l adal ts mmt^ aa lo ta lnad. In 
one o f tha 99t%9 ad^ l t i i iroro inj««ta(9 10 n l a^atoaa aa^ i a tbe 
oti iar oontro l adnlta wart nnt reatad. Fol to^ iog ttia ^ p U o a t i o n of 
t l ia obeittealt Inaaots wara al iovad to aat f rasb foad* 
(11) Paadlng ^etlioa 
r ioeoa o f f rasb nalxa taairas of lcno«a also wsasitrlog 3 Cas as 
7 Cat iraro dipped i n t o mm% ooneaatratloa o f t l ia raapeotlva obaaloal 
and tbas axpotad to a i r to aata thaa f rao f roa aoatona, ^du l t 
Biaroji lypliaa nlgroraoletni i prevlonaly atarrad for 24 nonro war© 
« t n i t y kept I n a l l glass e i rou la r rea r ing Jara (13 x ao Cas) oad 
of fered a alagta t reated plena o f l ea f to eat* flitefta laseota 
vera kept I n snoli aoadl t lon fo r Varloiia length of t l ae (a4« aa, 48 
90 i«id 7a lianra) at t i ie atiore aaatltmad eoat ro l led eond l t l en . 
f r l o r to the o f f e r o f t reated plane of l ea f the i ie lght of anoh 
pleae of l e a f «aa Iraoeo. Af ter the lapaa of desired O r a t i o n of 
t l a e the weight of anentea por t i on of the lea f pleea was taken 
a i« l » I n order to know the weight of t reated lea f eaten. 
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frott mmh o<»io«iitratt<ift M fH^ r«i(p3isttv» ebdidea].« to « l 
t i ^ T3S a l l gtma c r i n g e attaobea t& a mierom&ter* Witii raapa^t 
to ©ae^ eoi»»aiitratlmi of eii@oleait fiv® rspl lcatast ©««H eoaalatiag 
ne i &BulU- of @ttfi©f «B3i of w« nigrorcal^tita JHWI- fc» i rar loorai t 
wBVe treated* Wow ooatrol t«N) iKliilt® of oith^r aair of roapaotive 
speoloa war© tc^ taa l ly treetofl with eeotoa© oali^, 
Stat tat ioat ..liattto^s foy tot#niratat toa o f .Aata 
Ponaala oaad fog tfio. oalanlatlow oy.atintaaril. agror (3.11*1 
( f «»Ex^ • aig) 
vliaro ^x » •mi of tbe a^aaros of tlio t a i | v t ^aa l arlt luaotioal 
f igtira i n oiiell axpariaoatf m aeaottn tite t o ta l mtwSmw of tba 
•aa^lat ma i . ! • tlia a^ara of tlio ar i t iuMit iaal wmm* 
I t was dasiriailft to toot tba mia» valaao s t a t i a t l a a l l r 
to apFraalata t^« oigait taai i t atffaraaaas Hatvoaa tlia wmam iralaat 
of t^a muw M t t v t t r ta vartoaa axparlsoiital aaaplaa* far tb i s 
^arpaaio tha a ta t ls t toa l tao lmi^a of vartattoa aigBifiaaaaa 
( t f toot) ifftM appllad aa follaao aooorAlas to Satl iT (i9S9>* 
23 
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vj> *^^ i^ij I s tlie mMber of otiaenrstion i n f i r s t ttiw^ilet x« l « ^ e 
mm nf f i r s t saaiple «»a i ^ i s tHe »t(iii of soocmfi s a ^ i e . 
fl io t is^ Iato^ I'ala® of *t*' 4llff@r3 l a 0a£>li @j!porlai08t 
aoeordlag to fllfforoat aogroes of freedo® (^ualiar of s^^l@9> 
mt^ petQ^nt Icfrol of algalftoisaeo*. I f thm oaloalato4 vaiiio of 
• t» eso^ oodls tteia t l iat of tm talraletoa H* iraitt© aao'ril>0d fartaor 
l a o ^ l i talito of ttie tmt «ui«ordliigt]r» I t «fts inforrod 'tiiat ttio 
difforeaoo tiotwooa tiaa ffieen valoos w«» s to t t s t l oa l l r ' ^^gulflocialy 
otttorwlso I t was us laalgttlf lo.^at ^lffero»oo» ftio s i ^ l f t o a n t 
veltto« vmre aarlco^ wit l i eter C») l a ®®©ti t ^ l e . 
RESOI*fS 
nmQGE.Hhre3 OP SALiVAaf oi*JkSD mo our o r io^pfocuttiSA 
y^lilCORIIlS AND PfSPgaCPS ClHQUliAWS 
Alttiottgli Sttaraaa (i984a«!i) reported t&a presence of 
asgrlase aa^ tnverti^e l a the salivary glaiisS ana g»t of j^atoooriaa 
rmtieiomln» in the presoat series of experli^atSt prollmlQaxr 
l»re»tlgatioa was done to obserre the ocofurrence of itnrertase 
mkd <aifla«!t0 in the ho^igeaates of salivary glands and tlie e^ts 
0^ k* vayto^fPt^ oad D» otngalatas* For this purpose a phosphate 
batftr of pH^  was arbitrarily a sad* The preseneo of emysMrs i s 
desoribed In Ti^te i )* 
•• QgAtTTAfiyB f.3flMAT10lf OF IWEftfASH mti MTLMK IH tm 
nmoar^stATF. o ? mt op mtEROotYpmia tWGftoagFLBTOs 
mmmmtmimmmmmmmmmmmmmmmamimmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmt'^^ 
Freliaiaary iavestigatioa vas itlso done to observe the 
aeoarrenoo of lavertnse «ad amylase la the gat hoaogeaate of 
litereglypha^ at«rareolat«s« For this parpese a phosphate buffer 
adjasted ta pll^ was arbitrarily ased, the eatgraes invertase and 
aaylase were foaad present ia the gat of inaaat (Table ia)« 
30 
FroHiilttarr «fr9«nratl on* sttowtag t l i * pr«s«see of tm^lm* 
Srstfavon* elAcalttt«» l«ttptoeoriMi varieonit* 
Entsrm» 
eh99rwA S«tiVfli7 glaiNI cat Satlvanr glantf g^i 
Al«flft»« P F 1^  V 
tnr^wtme r IT • ? 
3 J . 
0111 
r l»di«at«« i^ r«««iia« of •««]rs« 
mfsmh muimm,^ yikmrn^^m ciiLotgPE. ctiaAJuy ctumiag AHP 
tiO>foconi84 XM22i2IS» PYs^ t^ Jtcti^  otiggtsitAfga m^ i?mi^ummA 
Difforoot o on cent rations of oeoa of ttiose ehlorldes wero 
6<3de4 to ttio hoaogflnato of ttio soltvorjr g\tm&9 of tteptoooriaa 
yarieorntfla Dysdefcng clngpalatafl ©ad Pert^ laO'Qtgi naerioani^, 
0.023 m\ of ocoa Qoaeeatrntloo ®as alsod ©Itti 0«3 al saaplos of 
anllvaty tionof^enato. It wss fouad taat tsj© ootlvity of th% 
h* vfty*eoyQi<^ tncroflSed by aadjag oniy oonoonlratloQ of eodiais 
©islorldOf Pttrtbor thoro wes a progresslvo tnoroeso ia oozym© 
ftotlvlty froBj O l^'S (0.17 ir 10*%) to 0*0,; ( i .S3 x to"^M) oonooa* 
tration. Tlio hlgboat aetlvatlon wss ©t 0.91,1 ( i .53 x 10"^) 
ooitoentratl<m* Tti«n there WAS a fa l l in tlie aotivity. 'Jiallarlyy 
different ooneentraticmii of aioket efttlorido also aotivatod Sttlivury 
ft«i^l«se of JU. varioornis with a gri^ Snal iaer«a»e in activity fro« 
O.lU (0.T7 X 10"^a) to 0,«« (6.9 X 10*^4) ootto«atratioo. Hioliel 
chloride also g«r» higheat Mstivatiflwi liy 0.91> aonoentration. 
^owover, l»ayoiid this eonaentration ntolcal ahlorida vaa alao less 
•ffeetiva. Sinilar tread was ohaarrad hy the saae aoaoeatrations 
of •ancttaeae chloride. 
The aativation of «aUir«ry Myiase hy aodiaa aad niakel 
ehloride waa almost to the aaaa degree. But hy the «aaganeae 
ehlarKte thare vaa lea* aati^atloa than hy the other two ehlaridea. 
r t fore 4* Httmt of di f ferent oonoeittratioiis of 
oertedn eBtorides on tHe salivary msrlmQ 
act iv i ty of J»* vayiooyjiig 
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H&ntQ 3« I f foot of aifferent oimeeiitratioiis of 
eortaln eUlori^oo oa ttke saUvaiy ea^tmut 
mtirtty of 0« oiUKulatus* 
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In tho oontrarjr, stailtar ooaeontrations of oobatt otilorlcle 
ttihlbited the aotlTltf of aallTarjr aotylase of jU, varloornla. 
Titer© WAS « s l ight iiior#ase l a asQrlaito act iv i ty toy O.i* 
••3 (T,69 X 10 ?!) ntiloli was followed by steady f a l l hy tilgtier 
"•3. ooaeontrationff upto l 5 (76,9 x 10 'li) ooaoeotration* ttie aaylo^ i^e 
aetivlty waa blgtiest by O.lll oobalt otiloride oad i t was alc^ost 
n i l 1^ i»0'j oonoentratlon {Pig*4}. liercurio chloride also 
Inblbitod a^ laso ©otivlty lii tba sol ivsry ttaaogenates of 
h» 2£Sii-2ISi2.» '^^ hlf^ -bor ooaoootratioas of mi^rcurlc ctiloriaes 
bnri ejoro iaiitbitioa tboa ttiot of oobalt olilori<le» 
fbo aoltvcry atjylasc of iiya6ercu& eia.^tilatua wos also 
eotlvated by different concentrations of soaiaa obloride* ibe 
aotivntlng effect of dlfforaat oonceotratloaa followed almost tUo 
(•an® tr«i!id as In ease of the salivary a^ lasa of L, varloornla. 
ni(c!ia«t anylaaa act iv i ty oooitrrad by O.Oi HaCl oonoontratloa and 
by i,Oi eonoantration tba aotii^ty dcorea»ad (Flg*4^3)» 
Tdka tba concent rations of soditam cblorlda, tiioso of 
nielc«t ohloriila and awiganesa obloride also activated tbe salivary 
amylasa of Q, eingnlatua by 0 . i $ to bigtittr concentration abowiag 
maxinnai activation lay 0*9€ (6*9 x 10 i4) in easa of nioical chloride 
and by 0,8'C (« .4 x 10*^> in ease of waaganese chloride ( P i g . 5 ) , 
In ease of niekel ehleride there was s l ight inaetivation by 0,7^ 
conc(»ntratlon. However, O.S$ concentration increased the act iv i ty 
of the ensyae. Further, aanganese chloride was not as ef feot ive 
So 
to nottvate tii«) salivarjr amyln»9 of J), oln&atatua a<9 sodlua 
ohlorlfle or niolcel otilortde. Agaia as ooaiparedi to tlia aotivatlag 
<iff«et of nleici^l chlorlda on tli« aaliv&ry aaiFlase of J*. •arioorwi». 
t!int of the 8i>!ao conoeatratloa of taangeoese ohloriae on ttie 
snllVRfT BgQflaso of D, otasulatus was aertt:e<il]r lower. Hie degree 
of aottvation of salivary a^taso of U, ctnaalatas by dlf feroat 
ooiionatratioQ<) of nicMtal and sodium ohlortden were a l to s lat lor 
an eo«pfared! to that of h^ vartooratg, aoweVdr, tlio aaxlaat 
act iv i ty In case of ()• ol.tt;p>l«ttts by both aodliiM o&ioride and 
nIolcQl obleride was tiigber as ootapared to tbe reapootivo values 
for tbo sQllV'ory sseorlase of L. varloorajg. 
{different eonoeatratioas of cobalt cblorlde inhibited the 
aotlvity of sftllvary ai^lase of JJ, olaifalatas. After a s l ight 
Inerer^we by 0,1::^ (T.Q9 jr lO""^) there was alaostt steady decrease 
la enssyae aotlvity of hijeher ooaoentratloas. le^rlwim Inhibition 
wnn by l ,Ot (75,9 x 10 ^) oonoentratlon. .4^  oompared to the 
act ivi ty of oobalt ohlorlde on the salivary a ^ l a s e of li.varleornis 
that of "ilitltTir eoncentratloa«i on the salivary aayrlase of 
0 . eingnlatnii was wore pronoanoed. The effect of different 
eoaeentrstlons of aerenrlo ehlorlde was also inhibitory on the 
salivary anylnse of !)• cl nun lata s and i t was alaost parallel to 
that of the eobalt ehlorlde. ttowever, 1* aerourlc ohlorlde was 
found less Inhibitory on the salivary sflQrlase of J). olni|Lulatus 
than that of U, varlcornis. 
f^ igaro 6« Effeot of dilfforeat ooaeentrations of 
oortoiii ofiiloridos <m tbe vaUvafy 
««fla»e aetivitf of £• aner^ ocaia 
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Pigtire T« BffaQt of Mtfer^t «<»ioeiitralloii» «f 
oertain otilori<Sds on t ^ gnt ai^lasa 
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On the mnllwary hoaog^aates of Perl pi aim t a aaierioaaa 
different ocmo eat rations of the chlorides of soaiaaii alckol emA 
mtaoie^anesa hm alffiost atenOy mtitattng eff^ot^ All Ibe tlir«o 
o!ilorl<!€»s hoA iiaxl»att aotlvatlng effoot by 0*9;* eoaoeatratlon 
(1.33 s 10*^1 6,9 s lO" '^! aad t .S x 10*%> reapeotlvely. Bat 
me^gtneso e!ilorl^o ladloated BlldHtlF lower valties as ooapared 
tts other two eUlorldea. mt as oompardfi to t&o activity l a tbo 
respectliro eontrol those W a l l tli© ttirce oblorldos war© of th© 
«?l«itar 6ogroo and tatenslty* Qotia cobalt ofilorldo GCHI sierearlo 
ohlorldo la l t i a l l y gave alifjat lacreaa© la tlio aotl^lty of salivary 
myl&3&» Vhan tbero ISQB O. otsofly fall opto t:i ooaeeatratloa of 
oeoh (t6,9 X 10*^ 4^ aad 30 sr 10"*£I) raspootlirely (Fig. ©)(^peaai« 
Via. wpmvif OP DiFi^aeHf co?icr!;iri'R,jygio!gs OP r^ or^ iuj Ji'^nmij^. 
Miac^ ]!* CTTtioaiPf':. iiAMo^ i^ syi cii/)taoa. coiiAi^ f ctiiiOKiBi; ^ ^ 
LBPTOCOHlSA YjtWlC0«]»13 mP OY$Dg»OPa ClNQULAyPS 
In the n^ola i^t hoaofaaata of Laptooori»a irarloorala. 
ehlorldoft of eodloa, alokal nmA aed^aaes* vara foaad to aeoelarate 
tha tmylaaa aetlvlty profraaalvaly froa O.i^ to 0,9M ooaaaatration. 
The Init ial aeealarntlon hy tha aodioa ehlorlda vaa aora pronoaaoad 
thiia thota af othar etelaridaa. itaagaaasa ahlorlda la the befiaalag 
shoved slaver mstlvatloR of aaylase aotiirlty hut later i t van 
aora effeatlTe (f^g. T). i^laxlaaa aetlvatloa occurred hy 9.i 
aoneeatratloa af al l these chlorides. fVirthari the aaxlaaa 
rtgorft 3« Eff«ot af 41 ff•rent ooii««atrtttioiui of 
mtiriiy of Jg, olm^qliitoii* 
.. .« nasi 
o o o» MnClg 
>^  X X 9 WlClg 
O- ~o Q» OOOI3 
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4i 
ac t iv i ty In the gut aisrlaite oeourr«d by Manganeso oblorlcIe» 
lenser by sodlaa ohlorltte And l e a s t t>y o l ^ e l ohiorlde* iiowover, 
a« d^idnut the aot lvat ion of sa l ivary aaylasQ by nickel ohlorta® 
ttma thnt of ^ i t Amylase W t t i is ohlorlda was tolgftier, 
Dotn cobalt aa(5 m®rc?irlo ch lor ide «^ere l a h i b l t o r s of the 
afl^las© RCttvlty io t&e f^ ut lioino.^eaatos, dtowever, seronr lc 
ohloridR t??;?* rnlfttively stronger in l i ib i to r aa for a lso saUvaii^ 
Gt!!^ lf!'?0 tTj-^ n cobf»lt oUlorlde, f»ltlJoaf?JEi 1» (30 x 10 <^  «iii<l 
T0,O « lO*"^! ooiiooatr*»tlon of hotu wer© ©(jUully eff@otivo {'t^t'^,ii), 
All tt3o obtorl(lo» of »o«lit}si» niolcel and mnngatioso act ivated 
tbo niavlasie a c t i v i t y in tho gat ftotaogenato of »• cia.^alatas ^ I t o 
nni foranl ly . Tho degree of motivation VSBM alsiost the Boiae cad 
mt\''dmi& no t lv i ty ocasrrod hy 0«9 » of eaoh oblorido of HOdlutk, 
nio!c(»l And BtangRn^^e (1.33 x 10 ^ | 3.9 x IQ 4 and T.a » 10*^) 
and tli4» «»xiiiaa «nzym® a c t iv i ty was iilsiost tb« sane vritb rospeot t o 
a l l tb^sd oHlorlrioii, Jowi<^vor« m» ooa^nmd to tbe aotivAtloa of 
milivnrv «nyl«i«e of B. otng«l«tai by dif foronl ooncont rat ions of 
nlekot eblorido tbnt of gfft IMOTIMW was blgtior and noariy otiual 
to tbnt of soditiM and ttattgaaeaa eblor ida ( r i g . S ^ S ) . Cobalt mid 
• a rea r i e oblorid«« botb provad affaot lva Inb ib i to ra to tba l a t 
KHQrlaaa «• wall(AppoJi^jdix Tablesj4, 5).^ 
Fignr« 0« tttmt of ^ifthreat 4»oiio«iitrAti»ii« of 
iiiv«rta»e aetiirity of P, jKHUElSMfi* 
tIftCt 
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fffc;s^ .L Qiwmm^ m.fcmAm^3K Gnmuwum coaiii*? ciifaORiPs 
AMR %-'.mmic cnmniB^, on^nMdrAsn imEWfrnu Mitinm 
Olfforont ocmoeatratioas of sodium olilorido itidloated 
enli(mot»fflcmt of Invortase aolivitF t a ttie salivarf E^onogonote of 
stortoa txf O^ll ooaooatrctloa ^Ittj g t e a ^ ioorease to 0^9^ ocmoon-
t ra t ios ^ t c l i gavs hlstost (s»tiva«toa# , <^ta03t sliitlQF tread was 
devolop0<3 hy Qcaa ooaoeatrotitm of nioi^ol «an3 ni^jgiaiaoo o^toj^ido 
(r*tg*9K Oaliko solivary e^ loso ae t lv i ty tHat of B&Hvtsjy 
lovertoBo tms tiigtiiy tiBti^ratod by utolidl isliloriiia,. All ttioe© 
ehlori<5o8 &a<l mostitmia oottvattcsi by O«0>5 oottoonlratlon* 
f!i0 elilorides of oo^alt ead fl^roory also iziMMtod me 
aotlvity of salivary inverta«© la pro^osslv© taannor apto i;i 
eoaeoBtratioj}, !loi»©v®r» nercario olilorld© was lioro aotivo 
inMMtor than oobelt oTiloride oa aeen for aalivary anylasa of 
£• ftr|oflpa> 
In aaao of !?yadarooa eingglataa ctifforaat aoaaoairatioaa 
of aodiaa e»ilarid«« aiokel ehlortda and aanganaaa alilarida also 
•hovad aotivatiag affaot* 7he aativation atartad ky 0*1^ ooooaa* 
t ra t ioa oad ttiara waa atoady iaaraaaa apto 0.94 %y aiiieb Mgtiaat 
aativation waa aohiaved. I t waa further raoordad ttiat aaaganaae 
ehlarida «aa avakaat aotivatar for the aalivary aaylaaa of 
! • Oingtt^fttttaJAnnftndlv Tables 6 , 7 ) . 
rigare tO« Effftet of different oooo^itrfttioiitt of 
oertain efilorids* oa tiie seliTarsr 
itiv«rta»e matm.tT of f • <ytmpaiatoo» 
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^ i a r e 13* Ett&ot of a i f fe roat ooitoeatrfitioiis of 
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t i ihtbltort for • •U i ra i r tnrertos* df £ • ^lagwl«1ai»» mtf «al iko 
•n tftltvary «iylM«» mmtmrie o&l9ri4« ««• ai»r« M I I T * iahi l i l tor 
on sAttvorr Invert AS* { f l u * 10)* 
rto» ^FygcT or gypir^gEXf coyrgmrRAttoiiat or sopiim cay>Bipa> 
^ c ^ i * Qgt^iiDs^ j^^ ltQJ^ 8lsaife c'iM>anig^ <SQ»ia»f mmuipn^ 411D 
MSRgjRio cnmaipjg on WB mm immtm& &F y f o p p i i i s ^ 
mmmmmmim»mmmmmmmmmmlSSSSSSSmSSSSmmSmmSSSS^ 
I I I t^pfoeor|iyi| Yftricoiftt|^y eti« i i iV9rtM« MUv i t j r ves 
aettvatfti I n ttie f a t {io«0f«]ittt« 1^ tlie eUtoride of 8ft(llita« l i lolot 
mi^ naiigeiHitte in thm progressliro oiwmor froa lovor to ^tgii«r 
«oaowtr«ttoii (0«1^ to 0*t|()« 7b9r« »«» al«08t pitfollol trend 
of iDitlvlty W oaoli of thmwv ohloriftoo a* ooa{»«r«A to tlio offoot 
of r«09««tlT« oiitortdos oa tlio gat «^)rlaao {Wig» t i ) . 
Ta tHe gat lioaogtHiato of pyador<«ia etagalataa «l«o dlfforoat 
eoaooatrattoiia of oodloa ^lort t fo aotirated lavortoao aottvitjr aa<l 
I t yrogroatlvety toer««oo€ Wf 0^1% to 0»^% ^i«k gavo Mgiioat 
aot iv l t r * Stailarljr aaagaaoto aa« alokot «ftlorl4« alao aotlvata4 
gat tavortaao* Ikit ttio iogreo of mudaaa aativatioa oa gat 
larortMio %T ttiooo ofeio«toat« waa «arlio4Ir loaa tUtm tHolr roaiHM* 
ttvo aaxlaat a t t i v l t r oa aallTary iavortaao. rartlior tkoro wm 
aot aaoH Mfforoaoo la tho aativatlag ^rofortr of tlio tiuroo 
oiitori^ot (Ptg« ta)» 
Flgtir« 13* Effoet of ^ f f o m a i eaaeaiitratioasi ®f 
o^rtain otiloriOa* <K» %h^ gut iitvortiiso 
( iot i i r i ty of ^» aa^rtotam* 
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lit tft# gilt hoaogosfite of fgrtplniittta iiwfloaiia Oiffer«iit 
etmetmtrmttonn of godloti ohiorits® aetivatod imrertase activity 
flfta It tiier«a9«d progreii»tir#ty W 0*t^ to 0«9^« Siiailarlir 
ni»i@isa«so aii<! aioKel otiloriaes also aottvated gut invertase 
(Pi^* t3)* iKmovor^  cobalt o!ilori<3e «as mlightlf iROra straag 
lotiiMtor on tli9 gat tisirartoso tliim tbe sbsreurlo oDlori^* Botli 
oliloriaes w©P«5 osi offeotiv© iiiliitiitord on gat invertoso as oo 
saltvory ftoverte^G (Pig. 9)(Appendix Tables8,9,10). 
inmrii i i i i i iumi iiiiiirnn iiiiiii [iiiiiii»wiii«wiM«<i«<w«>M»»>ii«Mii»>iM«iiiiiiir iii iiiiimr > iiKiiii'iiiiniiiii.i'iijMiiiiiiiii ii'iiriii iiJ'iii!'iliiLliiiiii)''"i'MI'I'IIU'III iiiiiii> 
^^ mntPhmBJA mMiomA mn sauiraiiy *ciyi*^ u op 
In tHo 8allv«SPf hooogoiiat© of l^ptoooriaa yagjoornis 
different oCHaeetttrationa of scKliua nitrato and &mmntw3i altrate 
had aocMilaratins a f f ^ t oa ttia ai^laae aoitiiri^« Ttiia affaQt 
Uttgaa W Oftf!! »f botbi ttia nitrato® mieSi ataadity im>reasa4 frith 
tlta higtiar aonoaatratioii!) mid alticaataljr thara was a paal^  i o 
^atH oasas bj 0^9% eoaaantratioa (9«d x iO*^ and iO.S x iO*^) 
of aaeh af thasa nitratas on aalivary anylasa* Tlian tba affaot 
mtm slowatf do«n« Sodttm nitrate had mora ooaalarating affaOt 
ttiaa aaMontna ttttrat«^lpt>eQ<31^ Table 13,14,15,17,20). 
9Wi£m AjmA%x99 i ^^ 
OK'^BK ^^^ 
OK^EK '^ ^ ^ 
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*^* Py«»^»i^ a«t otngqlattia also both doataa aad Riwoiilun 
Qltratos aDttvntwd tbo salivary aa wall a» gut aaigrlftte* fh© 
aotivatloo w«» In a progresslvo aitiner s tar t ing i»y Q»l 4 e«>tteea-
tretloii of emh n i t ra te m^ Bto&&ilf inoroasiog apto 0.9,^ ooa* 
0(»ntratiOQ ^iolJ was aaxtaana activator irith ros^oot to a l l the 
Hi trtttoii* 
lomsveVf t&ere tms filmost ant Cora degree of cottvatioa 
hy ©II t&o a i t rn tos to botb salivarj?' oaa gat aaylas© (Pig* 15)« 
In the salivoTF HO<J ©it boaogeaatos of Periolaneta 
aiJCTriennift different oonoantrntions of sodiam n i t ra te ma^ ,mmfmtnm 
oi t ra to n&$ also aseeierattog effoot oa thQ marl&m Qotivitr» t&o 
{mti^atlng effoot began by O^ii of bota tli® oi t ra tos .ma inoroased 
progressively with the bigb oonoontrations csna n l t iaa te ly tbere 
was o float in botli tbe onasyaes by &»Q^ ooaoentration, fbero was 
cilnost untfora aotivatlon by both tbo a i t ra toa (Pig* i6)» 
?iia» gPFF.f?T OF BiPpEHgw cmcmmmiom or na^Oj A^O HII^HQJ 
on THE S AMY AH? A»0 GOT fimnfAm OF Dfai>LaggS CIHGULAtU3 
• i H ' i i i i i ' i i I I i i i l S S t y B i i y Ill •iiiiwiiii iiiiiuii nnwimi uMiim iiiiiiiinMM——HI tmimmmmmmmmmmmmmm i 
• • • • •MHaHnai 
All tb« oondfitttratione frcw 3«i# to 0.9$ of oaob n i t r a t e 
need bed iieeel«r«ttinR effect oa tbe invertaee aet ivi ty of 
got bo«og«aato of Leptoeoriee yarieoraie> fbere was steady 
ifiereaee of 9«i^ to 0*9% ecHeeestration vftiob bae 
rtgor« i t * 6ffeot of dltfttr«iit ooii«}«iitrattoa» of 
e«r««lii i i itr*t0« on lite gat iitvert«s« 
oetlvity of ^ . yfificomie. 
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«ftxt«i« iise«t«r«tlfig %tt%9t^ flittt tli« • f f « o l stowed €«i«i* 
fisrtli«rt tlmw0 ««» nXmmt « io l tar d«sr«« of MtHrfttioa »y a l l 
t%« illtif(it«i» on the dStlirttF «f g»t t0?«fi't9S# <flft« tf>» 
Blastliur tr9»d CHBoitrr«il l a »al lvnrr QI»S p t t 1 Avert«i» of 
l^yjiireati i^lagfilfttttit* Botli ttm i i l trat«» steadily motivated 
iCTrCTrtfta© act iv i ty l a ttiw sjillvarF mia gat li0a«»g«:iiat«*»* i'liirtlhsrp 
<^* I}* f'iitgaitntqt tbo netlvatioa pott e m {yy tlio altrotoo om th» 
imvQrtmQ act iv i ty w%» UUQ tHot of oarlooo oet lv l ty (Fig* 19)» 
All tfii® ooaeoati^ittloos fra^ •^•1,"5 to 0,9,1 of ewsti i i l tfot© 
006(3 ^&<i i^ootorattog offoot oo t ^ o^tllvoiy omd got Itsrertose 
*** ]^oftril?m#tn asaerlogaift* f&toro was stoa£lr liaor®a9e' of 0»1^ to 
0*§4 Oi^oaatratloii, 'fhe nmdmin fpoolorotiog @ffeot vm hy 0«9;i 
for footli tlio nltrotoA* 'She a0tlvittloii nas alaont o l i i i lar t»y 
DO til thfi iiltrotoo ( f i g * l $ ) C # i i i ^ l i r f alitor I f f i S t l l l f i d f i » K 
Titt» ^f^c'i m tnsimnm ^r tntrnzmmiM mntAm m mm 
fii« offeot of ln|«otl4Mi of i l f f ^ r o o t #l l i i t loa« of 
trttiHoiirttlii «0«t«to on tlio ost tv l t r of tlHi 41ftootivo a^rl««o 
m4 mvortoo* l a tiio got teowigooftto of ^ | f r » i i y » ^ f ot t rory i^mff 
««• «ilso otttdlvd, 10 «1 of oooii i i t t t t loa of TTfA «oo iaJootoA 
t)ir««igl» oototnorseie {>l*iirott loto !&• ii«««o«ool of lad&vldttiil 
Figure 29* lavQrt«sa ana 0iRyl«8« mtiwity in 
the gat !ii»ttog«»nato of H, nlaroraplotut 
followtng tlie iojeetloa of ditt^mnt 
ooaoemtraUons of trlp&enirltia aoet«t«« 
ft m 0»00S!$ 
e m 0*02S^ 
o o o* control miivlty of 
oBQriaao 
o o o» Control oetlvitsr of 
tavortofto 
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5 J 
sAilt of s la i l i i r age* ?ii« gitt of iajootod odalt vtm distootod 
aftor oortalo t lae ana hoaogonisod to otudy the aotir i t j r <if t>otk 
Miflaao and latortavo* 
lalaetton of 0»005^ TrtoHamritia apatato 
ftio affdOt of tajeotloa of ttiis Goaoaatratloa of fF?A 
was vaekar oo tba inl i lb l t ioa of ttw aet iv i ty of tl^ae enw«»»» 
The tnUihttioQ to tlia aotivitF of aajrlaso wa^ aore t&tan tliat of 
tavertasa* At t3 lioara af tar ttia talaet loa th& aotiiritjr of 
amjriasa eM lairartaaa was respaetiiralF id and 15^ lo«rar thm 
tfiat of tHa oontrol* f&« ia i i lMtOfr aotion of the coi^oiuid 
iaareaaod aadH tlia aotlvlt;^ of mfl&B(» &aA lirrarteaa was roanoad 
W M ana 20% raopaotlvalr at 3 i boara* fba aot iv i ty of tliosa 
aa«faas reaaeeS ftsrttiar v i t l i tba iaovoase l a t ine and at SO post« 
applieatKm Hoara ttio perewstaga of tabibi t ioa l a ttia aottvitjr 
mm H m& 33 raapaetlTalr* '^« aaxloiia ia l i i l i i t ioa i a t&e 
aotl ir i tr of tliaaa en«ftta» vaa ol>aarva<l at 49 boara af tar th% 
traataeat (F^0*09) t aliaa tlia fiaraeataga of radaotion vara 44 
aaA Sa raapaattTotr* fhara aa» ao i^i^raaiabla ahaaga i a t!ia 
ae t lT i t r of tlieaa aaaraaa at 90 iioara fol loviag tlia 
a|»pliaati«a*8ow«rar9 tlia aet iv i ty of both awgrlaaa mA iiivartaaa 
laoraaaad hy 9t i a aarlaaa aaa 9% i a iavartaaa at 73 lianra aftar 
tha traataaat (Pig« 30a» fa l iU 2)* 
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fh« eff«et of lajeottoii of 0«0i^ fF f A wao More as oo^ared 
to that of provioao oonooatratlon* fh9 aot&vtty of aagrlaao and 
tnvortaao «a» radneod br iS aoA iT»S roapeotlToly at 13 botira 
folloirlng injeotton* ftte redaetton i a tlio aBtivitr of tliaao 
ea»(fBea taoroaaea fbrtliar aad at M hoara aftar lojootioa i t «aa 
3t and 221 rospootivolr* tlto laeraaao i a tti« inbl l i i t ioa of t ^ 
aotivity of tfiosa oa^sroes «aa sigaifioantljr progreasivo witi^ ttie 
iooroo^o ia ttma It^ fotlowing applioation* At 33 tioara af ter 
iajootioa i t was 32 an4 23^ i^spootivelr* f ^ peok leval of tHe 
ioll ibittoa in t&o ae t iv i t r of tuaso oasraioa mas aolioad at 43 
Itotira alieo t^o poreeat<^e of iabi t i i t ioa wm 4 i ead 30 roapootivoly 
(l»^CI,03)tt t»ater« tHe aet iv i ty of e^jriaao aanS iavortaao iaoraaaoa 
tor 3 and 45 rospootiyoly at 60 tiotira# Ttia iaoroaao to tl^ o ^^tivitjr 
of ttigoe onaoriiea at 12 lioara poat«lnJootioa «aa id im^ 9^ 
roopoetiiraiy i a aaqrlase mA iovartaaa (Pig* aOH^  Tabla 2)» 
TaJaotioa of O^OaaiS yripteeayitia aootata 
flio affaot of in jaet ioa of 0*033^ f r fA m the aetiirity 
of aNgrloae aad invertaao i a the gat hosofiMtato of Hifroj^lyaiMif 
aigroropiettta ahowed 3ft aadi a i l iah ib i t ioa roapeotiirety at i3 
hoara after the ia jeat loa* The aativitjr of theae eaaorvos 
deoreaaed farther a i th the iaareaao i a the t iae lag fal loviag 
C2 
laJ«ott<m* The rudtictlon io t!i«t ao t iv i t r of tbttse eazymi* at 
34 lioors dftor tti» Inieetioa trm 33 una aft^ « l ^ s ^rotgrMstro 
tr«Re contlmind Oartiter ana t i ^ ooti'ritsr of ce^iase and invertas^ 
'H&eriatmti^ hy 39 m^Q SB'S resp^tlv^dsr at 39 btoixro foltaving 
tajeotlOQ* Ttiie tnMMtoiT tren& of tfite ooapoima (m tlie a e t i v l t r 
of t!ie cfiiQmes twav&moit gradsaollir eosid t!io aotl'eiti^ of asQrlase 
m^ ittvortcso tias radneed W 49 aiKS 33*1 ros|»©otivoly a t 43 tiours 
after iaJ@ettoa« Later om^ tlio ^tttj^lti" of botti ttm onmr&aB 
r^sntnsd oo2i«?tcmt at 63 pos!t-ap:>liootloa tiotirat At Ta tiours tli^ 
aotlvtty of t»ot& tHo eaigmos iaaraased stssifAccjatly (P<10»03> 
Taleottog of Q.C t^S frtCTheaylttn aBatato 
fho of foot of iQjeotloa of 0»<I3^ ^ ? a i a tise liaeaoooot 
after dlffaraat ex|)nsttro t lao slioirad laMbit ioa la tn© aot&vltr 
of ttiesa onzyosis froa 13 hoara folloirlag Inlootlon to 48 tioars 
aftor tajaotioa* The latilbltlon l a the oassjraas aotlvltjr wmt 
alalmia at 13 lioara aftor la jaet lon aad Inoreased gradaally u a t l t 
|i«atc Is obtailnod at 43 lioara after lajaotlcoi* flio dc^raasa l a 
the ae t lv l t r at 13 hoar* wm» 31 aad 3lS« flia aotlirlty fartlior 
daoreatod and at 34 hoars I t was 33 and 33j> l a aasrlaao aad 
laTortaao raapeotlvetjr* Al 36 Hoora I t latilhlted tho oaxy»aa 
atttlirlty W S4 aad 45 i« Tile aaxlma lahlbl t loa va» ol»i««rved at 
C3 
4S fiotirs f i f to r tti« i n i f i e t i on of t h i s eoaneiitrAttoti^ iilieis ttie 
^wer^ttm in the <itt9Br(n»s mtivitf tras 60 ana 90^9 i«i tins ease of 
dMifla^e tHeire was no i l ^ t i i f t o a a t (p>0«05> eliaaaigo i a tn«? aot tv t t j r 
i l l ttio aesrt i 3 ^earf i , t>»t laTerte^e m%ivi.ty fmrtf ier aroppe<l* 
m e mtivitf o f both tlio aaaroes taoroased !iy 13 nod 9,4 reapeotivel ir 
f o r ffflgrles©^ eaa t t ivurteso at f s tioor® follosrln^j c^p l iea l ioa 
(Ftg^ 30«t fab le 2 ) . 
Tnj|g<otioTi...o.f.^,.0#t'» firiatienarlttn. aeei»te 
fbo ta jeot io i i . o f 0»iS fPfA csasea t i ig&sst i a i i i & t t i o a l a tH© 
e o t i v t i y of both tfie oosiiTiQs. At 43 t>®ars a f t e r tfiie itt loo^iioa of 
t a l e oeaeoatratloa t l ie t ie t l i r l t i r o f mi^lme was redaeoct by 34iS 
i!ftei»ea9t the rei l i iot loi i t o tHe ao t t i r l t y o f Invertaeo was W 315* 
?M&h i n i i l l i i t t o f i in the e e t l i r i t r of tbeee eosynee i ae re^eS ^ t ^ 
the tnorea»0 i n t l s e f o l l o « l o g l o j e e t l o o , flm f a l l i n tHe f i o t l v i t y 
of tt iete en^yisee i n ter«s of i^roe»teg;e wm Hy 41 end 38 l a ^atrleee 
null iHirertaee reepeettvely et 34 |»ost'*»«q|>plieetton betire* the 
I n i i l M t o t T eet l im o f t t i i s eo»e«otratio» of WfA ftirtiM»r inereiuied 
enH geire 494 i n l i l M t i c M l a luqrlase end 4T^ l o ti ie e e t l i r i t y of 
Inrer teee* U t e ether eoaeeRtretioae* the hlgheet l o h l t i l t l o i i 
%y th in eeeeemtretleii e lse oeearred et 43 hen re f o l l oe l i i g i f tJeet toAi 
elieii there wee ST mtA %0i redaet loe l e the e e t i r l t y of e«yteee 
tm€ ia rer teee reepeet l re ly* Afterwerde^ l e h t h l t l e a l e the e o t l r l t y 
G4 
of tli««t •nsjraMit wtm iBsignlflottst, and i t r«««ia«d to tho lorolo 
of 48 hours* Ro«oTor« at 72 hoiiro of tor tho injootioii olgnlfloont 
inproironeiit in tho ootivitjr of both tho on^yaoa voo notiood 
(6 t in imrortttoo and $% tm angrlaoo) (fig* 20o« Tablo 2)* 
V i l l a . BrPSCT o r IHJECflOH OP fMPHEMYtTOW CHLOmDE OH fEE 
ACWVITY OP J&nrLASE AWP IWygRf4Sg (g* THE GOT B(»IOGSMASr^  
OP HISROGMfyggS tttOROagPLeTOS BOUVAR 
Inioctioa of 0>005jC Triohonyltia ehlorjdo 
Tho of foot of injootioti of different oonoeatrations of 
triphohfltiti ohiorido <m the aotivity of aaorlaoe and iorortaoo 
of tho gut hofsogoaato of S* nigroroplotno was aiao studiod. Uko 
tho of foot of othor organotin eoaponido tiood in tho prooont 
iaTootigatiiw i t waa ohoorrod. that oignlfieisait inhihiticm in tho 
aotivity of thooo onaymio atartod at ia houro aftor tho injootioat 
vhon the redaQti<m in the aotirity of a^flaoo and inirortaao va« 
roopootiToly iO «ad i3^ (F^0»0S), I t followed gradual inoroaoo 
ia iMAihitiett tnd goEre i2 and tt% inhibition reapoetiToly at 34 
houra after injoetien. The dooreaao in tho aotivity of thooo 
onsyaea oontinaed furthor end at JO houra aftor injootion tho iahi*-
bitiOR in the aotiTitjr waa iS end 23%^  roapoetivolsr. Then aaadatui 
dooreaao in tho aotivitjr of thooo oaDraea oooiirrod at 48 houra 
aftor tho injeotiont when i t waa 25 and 90% reapootiToIy. Furthor» 
Figure at* tnw«rta»Q and magrl9M9 Mtlvltjr In 
thm gut h<Mi«s«n*t« ^^ M* tttgg<»rttpl»ttt» 
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«t 90 hotirt tli« aetivitf of botb tti« •n«fa*s r«aftlii«« ii»oii«if«A« 
At f2 hours the liior«a«« in th« ftotivitjr of iwrortMio ««• hy 7^ 
luidl thftt of asQ l^ase by 5^ (Ptg* aia« fablo 3) . 
la^oetton of 0»0i^ frAphonyltta ohloridi; 
The effect of iajeotlon of 0,Qt% triphonyXtla chloride 
woe higher thoa that of i t e lower eQaeeotrati<m« fhe reilaotiaii 
ia the eacFooa activity at id houre after Injeetion vae iO?^  in 
wmrloBo and iJ5% in invertaae* M 24 bonre after the injection the 
decrease in the activity waa ZA% in asqriase and Zt% in invertaae* 
At as hotsrs after injection there was 30 and 22^ decrease in the 
activity of these enaytaes, aowevert at 48 hours highest inhibition 
was recorded and fa i l in the activity as coia]^ «red to the activity 
of the controlled insect was 40 end 32/i respeotively (fZ.0,03) for 
asylase and invertase* fhereafter» no significant inhihiti<ui in 
the enaynes activity was fotsid. Oat at dO hours slight recovery 
in the activity of these ensymea was noticed, i^iob was appreciable 
fer both the eaiyaes at 72 hottrs following treataent (S i ia anQrlase 
and 9% in iavertaae) (Pig. 2ib» fable 3)« 
laiectien of 0.025^ Triphenyltin chloride 
fhe iajeetiea of 0.025$ triphenyltin chloride caused 
sigaifiesBtly stranger inhibitory effect on the aetivity of theae 
digestive eaayaes* The decrease ia the eniQrass activity was steady 
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lutd protro«8iir« tron 13 hoars to 48 hoars aftor lajoetloa* Th« 
ttihlbf Clon at 13 hours after inject ioo was IQ% l a tha aotlvlty 
of angrlasa and tn% In lavertasa aotlvltjr. fha Inhlhltosy action 
Inoraased appraolahly with the Increase l a t lae followlag Injeetlon* 
The act ivi ty at 34 hoars decreased to 33 and 22:« respootlTaly* 
There was farther Increase l a the Inhibitory action ana the 
act iv i ty of the ensfaos eewlnse and Invertase decreased hy Bt 
and Zfi% at 30 hoars after the Inject ion, fhe peaM: In the i n h i b i -
tion of the ac t iv i ty of theoe Quws^mes vas obtained at 43 hours 
after application iriien the Inhibition in aaiylase oa^ inverti^e 
aet lv l ty was 41 and 33^ respectively* t^ater, at 60 hours and 72 
hcRirs s l ight Increase occurred in the ac t iv i ty of both the ena^aos 
<Plg,210| Table 3 ) , 
Bffeet of Injection of Q»Q5'S Trlphenyltia chloride 
The effect of lajeet l iw of 0,05» eonooittratlon also offiised 
•1 galfleant deorease In the aet lv l ty of these enasyaas as early as 
12 hoars after the inleet lon when the act iv i ty was reduced by i9^ 
in anylass and t%% in 1avertase« At 24 hours the ac t iv i ty was 
redaoed by Kl and 231( respsetively* The eoiepoand proved acre 
ef fect ive at SA hoars after ia jeot loa when Inhibition in the 
eniqraes aet lv l ty was 38 aad 33$ respectively* The efl^eotiveaeas 
of the e«Hm»eand Increased to i t s highest level at 43 hoars after 
l a j ee t l ea , glvli^; maxlaaa lahlb i t lea l a the act iv i ty ef ingrlase 
60 
•ad InvtrtMtt that i s , 44 and 40^ r«sp«etiv«ly, tli* lal&lMtiQa 
««» altglitly mora at 80 hours in iha aotlvity of asirlass hut at 
th« saao tliM thsra wss an Isarsass in iiiTertaso aatiYity hjr 4i«i 
Th« aotlirit|r of iinrartass and aagrlaso ansormes iaoroasad hy ta^ ^ 
and 3% respaotiTolr at ta hoars folloving injaotion (Fig. 2id« 
Tablo 3>, 
miaotioa of oa% friphanyltin ohiorida 
At ia hours aftar tha injaetlon of this oonoantratioa 
the iahihitiaa in tha aotlvltr of amsrla»9 and inrartasa was by 
ae and a4^. The inhihitorr action staadltjr progressed and 
produoed 34 and 29% rednetion in the aotlTitjr at 34 hours after 
the inieotion (F^iO*08)* Further deerease in the aotivity of 
•ngrlase and invertase ensynes was reeorded at 36 hours» shioh 
was 38 snd 37% respeotiTely. The highest inhihition for both 
the ensrnes wai found at 46 hours i^en the percentage of inhibi* 
tl«n was 80 «id 49%* The aotiTitjr was alnost unehanged at 80 
hours. But at Ta heitrs angrlaae aotiTity was higher by 8% snd 
that of inrartass by 4% (Fig. die* Table 3 ) . 
70 
tin** gyygoT er iw^cttoii OF mrBmnYmii smmnm ox taf 
Mifinn or JUTLASK 4iia iifyKiifjgg or wg ggf ^iiioogitiifg 
or giciiooiiryHgg mmonftftfRWs aouyjai 
TUtt •tfftet of iii|«ettiMi of dttt«r«nt 4llatt»tt» of 
tr lptiMrlUn lir«rosl«« (TTtEl) «8 fli« « o U m ^ of tb« dls«sUT« 
«iQrla»« m« taT«rt««« in tli« fut nottogoaato of 3l»rofl^iitto 
y^gyoy^lottta VM iitii«io4 Hr ialooilag tO u l of •ooti 4ilttti0B 
into t ^ li»o8MNttO«l of ioa iv i^nl odbilt of ottttlor ago* f£io 
goto of tlio troatod iatooto ooro ho«og«sioo4 of tor ia» M» 3gt 
48» 80 mtf T9 Hoaro to ostiMoto ttio tmylme ood iinr«rt«oo «otivitr 
in ordor to ap^rooioto ttio off«ot of tojootioo of ibis orgoaotin 
oottpottnd oo tlio ootlvttr of tHaoo Algootivo «i«nMo(i^ »poAdUl]i 
tt^losSSf as)« 
i«t*otlon of O.OQS^ tirtoltoiMrltta lr4ro«l«lo 
At ta tioiuro oftor tlio ia|oott«i of titio oonooAtratira tlio 
ioMMHoa la tHo oottvltr of aagrlaoo aa4 iav«rtaoo vat S aM 
tH rooi^oottvaly. Saoa iaUHItioa ta tko at t iv i t r of tHoao oaajraoo 
laoroaaoA ottli tHo laonnso la tiao folloalag appUoatioa* fao 
fai t ta tHo aotlvitr at n iiwra of tor tlio lajootloa of fr iH 
wm U4 ta aarlaao Mg i49l ia tarortaoo* fbo laamitorr aatioa 
of tklo OMotatrattaa of TTTfi iaoroaaoi fartkor aa« prodaooi 
SS aa« I f f roitotioa ta aartaao «i« iair»rtaao aa t iH t r at «• btoara 
nsar« 23* Iair«rt«»tt aiKl tm^lm% mtiritf la tli« 
(St iioa«c«a«t« •€ U» atirar»»l«ttt« 
fotlowlac tiia iaJ««UoB of diffvrtat 
ooaoontrationa of triflioayltin 
tir^ roadttfo* 
-o^ — o« coatrol activity of 4^ iQrIas® 
° o« control aotivlty of tmrortftso 
~- • • • ^yloBo nmtivlty 
• • m lavortaao aotlvlty 
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ta\%T infDOtlon, yilct otiior eoao«iit rat tons» tli« tiiglieat i u i i i k i * 
t ion i n file etoBrm^m Motlvitjr t>y tho lojeetton of tftiii ooaetatr** 
t ioa alao oooarredl «% 43 limtxw followtag tii|«H»tt«>iH i^«ii ialil'^ 
b l t toa i n tlie vnwfWb^ aotivitsr mm 39 and 39;^ respeotiiraly in 
aagrlo^e and invertesd. At 60 fionra after l i i leotioa tlia w t l i r i t y 
of both tbe digostive e»iaygk»8 was ^tsm m that of 43 boars* 
At 73 hoiirfl foltowtag ia|eotlots t&o ootlvttsr of oflriasa laul 
Invertase racovered by 14 and 3:^  respeotivoly (F'ig* 32at fable 4>« 
I n J ^ t t o n of 0«Oir$ frtpbenyttta bydroadlde 
Tho effest of tnjootioa of O,0liS W ^ «©3 M ^ e r tHaa 
tbat of i t s lotser oonoentration* Tbo rodnotioo i n tbo ensyeies 
aottvlty at 13 bours after injeotlon «a8 13 «ad 11'^ I n as^laae and 
tnvertase* At 24 boars af ter tbe injeoticm tbe dooreaee i a tbe 
act iv i ty was 86 and %%% reopeotlvely I n ai^teee and invertase* 
At 36 bonre after tbe Injeet lon tbere ewe 31 and 30 i deerease 
In tbe aet lvl ty of tbese eaiomee* Fbrtber* at 49 boars folloelnft 
In jeet loa tbe f a t l la tbe aetl ir l ty as ooapared to tbe aotlvity of 
tbe eoatrolted Inteet was 33 «rid 35:1 respeotlvely for eisylase and 
Imrertase* Later» tbe eet lTl ty of botb ensyaes re«alned oeastaat. 
. ' . fbe aetlTlty at 73 boars following ia jeot lon ebowed 
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t«proT««»nt br 9% la tmylMe aa4 8% Im Invcrtat* (ng, a3to« T«i»l« 4)* 
Tbe «ffeet of iiiJooUoii of tlila eoaeoa trail on of TPfB on 
the ftotivitf of oaorlaoo and tavortaoe in the gut hoaogenato of 
1* ntgroroplotaa ohoveii ao ond 14^ inhibition roepootiYoly at 
tz i^oat-injeotlon hour*. The aotivity of thoao en«rae« signifieantljr 
deoreased further at 24 howra aftor Injeotiwi «ad th« paroantage 
of inhibitioa in the enasmoa aotivitr was 26 md 3i^ reepeetlYeljr 
for a^laae and ioTortaae* fhe aotiTity of these ens^nea deoreased 
further with the inoreaee in the tine lag folloaing iojootion. 1?ha 
redtiotiott in the aotiTitr of theae enajriios at 36 hottra after the 
injeotlon wae 30 and Bt% (PZ.0,0S>* this progreesiTo trend in the 
inhibition of the enioraee aotiirit^ hy the iojeetioa of this oonoen-
tratiOB of the oo^pooad ocmtinned farther and redneed the anorlase 
•Bd inTortaee ensQ a^ee W 33 and 37% reapeotivelr a^ t 48 hours fol lowing 
Injeatiea* The aotivitjr of both the digestive ensjraes at 60 hoars 
renainad alaest the sans aa that at 48 hours. But later at Ta heora 
l»est<4ttJeetio« the aotlvitr of amylase and invortase inoreased bjr 
9 end 9i respeotirelr (^g* 220, Table 4)« 
f \) 
I a t»c t i 0 i i of 0>cniS f r t p h g ^ r ^ t t n teydroaAdy 
tHo « f f « « l of I n iee t ton of 0»0S% Wfa i n tfee titt««(i«o«l 
A f t» r « l f f « r « i t e3i|}0«ir4i t l » « aHogrpd ttor« i i ^ ^ l i i t l t m i s tHe 
mtl^ity of tii«8o oneraos «« ooa^araa to tho |»rovioti« «oaii«iifr«« 
t tona* ft ie « e t l v i t r of aisrlaso mA infmrtm^ mea rodaeed Dy 3? 
anil 311 rospoot ivot r at 13 tionrs f o l l o « r l i ^ I n j eo t i oa * f&« 
l n f i i b t t l o » i n th& mttvity of ttio^o ^n^wmm imsTtsmimQ f a r t t i o r 
axt^  f it M htmvB f)09t«4iiJoettOB it mmi d i tma 3 3 i rospaoli i iroly* 
«t 36 hotjrs ftftor triJi5©tt<Mi t l io a o t l v i t y of tlieii© ©a^yaea 
d^oroasoa l»y 30 adidi 34'.l ro^poot ivo ly* Mite otlner eoocentirailotist 
t l ia TOsxItMim ro^i iet toa by tbo in jeo t ios i of tfels oocioeaitratloa w&a 
also olitQiixefS at 43 Hoar i f vttoo tbe <looraatto i n tHo o c t i i r i t y of 
<raartaso m& i t tverteao oassyaoa t»«is 43 atd 40^ r®opoett¥©ly (PZ^O.C^). 
^vtrthQTf ao o l ga l f i o im t citaas© oec^rro^ l a tli© n e t l v i t y o f ttisse 
eaxynofl at 60 tiotirs a f i o r ta |eot i<m (P 0*<:^}, lastoad t tmra moB 
aa laoroase i a tbe e o t i v l t y of aiQrtaso aaiS iavor taso tiy 6 ^ i d i i , » 
r««i>ootlvttty at T2 boam a f to r ftai@0tioa ( ^ i g * S M , tat»Ia 4 | * 
Taiaot ioa o f 0>l$ Trlpt iatarUta IwrareirAHo 
IHo «f f««t o f t a i i i e t l o a of t h l i eoaeoatfat ioa of trm 
wan t i i fbaat oa tH® a e t l v i t y of tHoae aaiyiavs tlicio tbat Of i t s 
^ raoed la i ooaeaatratloas* Ttia f a l l i n tl ia a o t i v i t y of tbaao 
i O 
ensf««« ftt t^ hours pout tnjootloa va» 30$ to iunsrlaa* «iad Sl4f 
In taiTfirtfuit*, Tte« inMttiltoiT ootloB of th« oli««lOttl tiier«a««d 
ftticQiftoaatlr iittti t ^ laHBr»fi«© i a t i a e iollonifie lnjwotloo*^ ftee 
rednetioii tn tho activity at 24 ticmra followltig iajaotlon ««s 33 
una 31t respoetlirety i» emgrlasa and tavartaaa* m«re was furtbor 
ineraase In the Inhltiltory aotioa aiid at 3® tioura a t t e r tbe 
Itilaetlon the daeraaaa t» th® aet ivl ty «aa 33 <uidi a s i reapectlvaly 
as oonpared to that of the aotivlty of gut eaxymes of controllad 
insect (?^O«03), Tha taaxloaa Inhibition in tho aotlTity of these 
aneyttes was ohtalnad at 49 hourst 9haa there was 49 tmA 44^ redaotioa 
In aaiytasa find lovartase respoetively, I'h© act ivi ty of hoth the 
cas^ttAS was almost unchanged at 60 pos t -^p l ioa t ion houra. 
Bat at T3 hoars following inieotioiiy the aaylase act ivi ty was higher 
by 5% and that of Invortasa by B% (rig* 33e» fable 4 ) . 
m THE H07IVITY ow mthmA AHO inyjaRf ASQ OP raa Gur 
aO«OGl5l«*fF. OF HIRRQOtYpmiS SIGBOiigPLRfPS i30UVA» 
' vffli!imfiirrii...iri'iiiWi'n'W'lj — 
r^iffarfint dilations of triphenyltin aeotate wars topically 
appliad on adult Hiaroglyphaa nifroraplataf (both nalaa and 
faai^las)* Tha qpanatity of application of al l dilutions was th« 
sawft ( to ttl)« Than at diffaraat iatarvals following applieatioa 
tha widfttt howoiaaata wara prepared and activity of both tha 
•nsyMss was stadiadC Appendix tabla^ 27, aS)* 
Ptgiire 33* lavertm^ and cmrlaae a«tivltjr l a tbe 
gut ti(Miog<mato of E. ttlaror^^lettta 
following tli« tofitool opi^Ueotioa of 
dif ferent eoooeat r a t i one of tripbesorltin 
afietote* 
a • 0.009I& 
d • 0 . 0 3 ^ 
-«• Oootrol «8tlvlt$^ of emylnse 
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I t mm oii«0rv«M} t te t aotti^ty of i»9iti tbn itgestivt 
«ti9S3nt9i •tgaiftomitljr atiirt«a S9er«iMlnt froii I t i i^rs after 4i^ pli«> 
steaSitr tirsto 43 lioara after appUoatlmi* flia ta^toitlan ia thu 
mii'vitf 0f feiotli t!i3 isnagra^ tii wm l9««st at i 3 U^mrm mitmw 4GM»pH««i» 
tltm em^  l i t ^ ^ l iaMMtitm wm mmt&e^ ®t 49 Itfiiira poat*i^]^IIeft» 
ttim* 'l^ t 13 p9$t«*«pplloption liimrs t ^ Is^tilMtloa in t&s aetlvitir 
df fit^lase sad tfiv@rt@s® «i!^ 9 «ia T:^  r^ipeetiirely lawsr *&aa t&al 
of tfe® «c«itr(it» l»«t@r t&0 mtivitf a«3orea0ft^  &y t i sad 10.1 
rost^eottiTQly at 24 li«»tir® follo?rto§ t ^ ^plieat|oii# At M homtm 
p&Bt'»ix^'ptiQBtimk @!iiQrtt@9 flotivitr roll^eed W 1^ £ ^ t^ ^^  t^r issrl^d 
una invert^& r«i0^«etiir0lr« ^idttiRis ii iMlittimi i a tlie ceativttF 
of th&m eassyaes was o t^giio®^ at 43 umttB (m& i t isss 20 ^ 3t>» 
rcispoofivoir (ill®* S3a, fedlld S)« ^i#r<iaftert ottaag© ta !&« 
asttirttr <if l»9tti tli@ miwm» mm tanlgiilfieimt (r>0*03)« ilovavert 
«t fa ti9itv» follonti^ «l>^li«att<m« t!k®r« «»» eta ia«r«ii«@ la 
MBtiiritf of iflorlftM «aNI tftvorteite ^ a atnd 4 ^ 
flifi tonieiit i^fslloiitioii Of thill owMiotttrtttliia wtm »or« 
•ffootivo to initlMt tlio mtirity of iMittt iwriooo tma Inrortwio 
m oo^poroA to tUs proviooo oonoootrotton, THo jtiioifioottt 
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iati lblt ion In ttio aotlirttsr of ttitts* •agyH«« as eosparadi to tl&o 
mtivitf of the «iiiQr«ea in oootrollvd insaot W M f i r s t soi l cad 
after ta hoiira followtag traataant of tfta inseota <F<0,d3)* flie 
pareeatage of tal i ibit ioa i n tho mttirlty of amrlase aad lavertaaa 
was 16 and lO i respaotiToIy* fiia lati lbitory aotioa of tbla ooooaa* 
t r a t i on inoreaaeil further and redicioetl the aotlTlty of ttio ensriiaa 
bir 21 aad 141 respaetlTaljr after 24 hoiira of apptioatioa. tHaa tHe 
eat l i f l t f of tbe ^axjnioa furtltar daoreased with tti« looraase l a 
tlB© follofrtag applloatlon (f*<!^0»03)# tbe reduotloa l a tbe aotiiritjr 
of aagrlase and lavartaae at 30 boars after tbe application was 
24 and SO^ rospaotlirely* fha lablbltorjr tread W tbe applloatloa 
of fpf4 was prograaslve and redaood the aot lv l t r of these eoay«»a 
by 30 »nd 37^ after 48 hoars of applloatloa. As aore t iaa passedf 
there was no lah lb l t loa . Instead there was laorease in the eotlirity 
of the easyaes by 3 and 2^ l a asyiase and lavertase respeotlvely* 
(Pig, 83b, Ti^le SK 
ilsalieatloa »f 0>03S^ frlpheMrlt la seat ate 
The appllaatlOB of this oaaaentratloa prodaaad stron<er 
inhlbltary affeet* The redaatloa l a the a e t l r l t y of aaylMa aad 
tavartase at 13 hours was 19 sad 14$ raspaetlvely* I t farther 
radaaed steadily aad pragraaslTsly. After 34 hears fallawlBf 
the teplaal iq^plteattoa the a a t U l t y dsareassd by »4 aad i5$ 
r9»pMUvmlf» Aft«r 39 hoar*, tlte d«er«ii«« 1» tlie Activity of 
f»i8etl9i i oooorroa iifi9ir 4S lioitra (43 and 4t%} fel loviag t l i * topluai 
ftppUeatios* »o signiflQiiBt o&iaig« took plaeo Hi 60 teoora aftor 
niiplloanoii ( F > 0 , 0 S ) « Eo99ir«r, At 73 Hours Inorooso In %!i« ootlvlty 
of 4»s(flft»0 «ai<3 linr@rt«so was aotiood &jr 6 and 9% mmpmtiwely 
.^fiUoatt^si of Q^QSt frip!^«aartUa aoetato 
The offeot of toptoal applloaticm of 0*05,1 WfA (m t&to 
f ^ t t r i t r of tHooe ea23PtB^ 8 again ^&im4 progroasiiro l&Mbi i ioa* mo 
^oeroaso ta t&o ao t lv i f r <^ f tuoao j&tmm&m at ta 'tiotira 'oftor ttio 
aiipltoation waa 28 and 3 i i rospeotivelsr* ttto a o i m t y of the aaa^es 
doeroaaad farthar ait l i tito tnoroase i a ttae aftor apsilioatioa. After 
34 hoorot aoti ir i tr redaead ti3r 3t «Ad 38^ raaimotlvoly aaa blghljr 
a lga t f temt (F ^0,<I5>« fiia ^reaatasa of l o l i i b i t t w in tlio easyats 
aat iv l ty taoraaaad f a r t e r and aftar 3d tiaars daoraaaa i a tlia aetivitjr 
of Mirtaoa «nd iarartaaa WM 47 aad 4 4 i raapaetiiralr ( I g * add» 
Tatolo 8)« tHa iiigHaat iaHi^i t iaa i a thm aaijraaa aot iv i t r ay tii« 
ani^ltaatiOB of tliio ooao«atratio« of TrtA aaearrad at 49 tiaam, aHaa 
tUtt aorooataga of i aM^ i t i an ia tHo a a t i v i t f of tHaaa digaativa 
aaaiTMoa aaa 49 and 491l raa^at iva l j r . fartkor at 90 kanra aa oliaaga 
oaaarrod la tka aetlirl tjr of tlwaa oaaraaa. At 7a koara fa l laaiag 
apatioatiaa tkara aaa m iaaraaaa ia tka aa t iv i t f af ai^rlaoa aad 
iavartaaa kr 5 md H (Pig* 999, fakia 9 ) * 
8^ 
f l i t 9ff«9t nf o. tS f t f A |ir«^aio@a straager i n i d t t i i t l ^ im 
tli« tSiTMNi mtivity* mm m^m-me %m tii@ ^ttiritl ' at 13 iMmfw 
ftft@f t^# %plt@iitt«iii of tt i l3 «ott#«iitrattc>ii ^m M% i&p mstl9»m 
mnA i i " ! f«r tiivertii8#« l%t@ @Dt|.tritF &f tli@s@ ^ggti^ niis S»i}r#)Mid4 
fartfetif wl t i i t^t'ii^r©©®® i n #i^0sisr® tt®©# ftm f a l l i n ta© 
«iaF©®# Mt l ^ r l t r ftiirtlier pr«jfr#sii#<l «ss tii© » t l « i t F of «arl®t.® 
« ^ ta i ^ r te ia #@0fis@i^ ^ sa gai ^ : l r#®p^ t tv# l r a f ter M Ummn 
t^ttmim «pptii?ati<» (p i^#»#5l« iiiyrt^® iii%i&ii|.«Ki. f«ir %9t^  %m 
imt ^n^rvm^ mm tfe@ w t l ^ t t f ^ f mt'^ t&e M%imd« r@sdlii0<l mtm&^t 
«©»»ti«it «f t«r «0 !i.»iif» mt%mA»g tl® tr#atauat, fh® aftflirttir of 
mytmwm iMKi t j i i r«r t i^ t tii#^rttfii#€ %r f laaa $# r^sf@etlir#ljr at 
tia* smmt m yunc^, jrf>u.g4fi.#i ..9.r wmmmytt^ m^^fm^, 
mmm mntiwi m mium& Mm mmmmm m mm mt 
•Aiiirttr 0f ^ti|««tiv« «nir««« t t ut «f itiff«r«iit «<Mw«tttrttti<MMi 
Pi tare 34* InvortasQ oatl msylme aoUvlty in tbtt 
gut ttOMOgeaata of §# ai«r<iypl»ttt« 
following tho lopleal applioatioo of 
dUfforent Qoaeeatratioatt of tripbeaylUa 
ohloride* 
a • 0.003^ 
h m O.Oif 
O m 0*033^ 
A m 0.03% 
a « O.i^ 
o o o» CoatTOl activity of aa^loso 
—6« Coatrol activity of iavertase 
— • • Aayloao ootivity 
• , i i xanrertaaa aotivity 
8^ 
I.OOr 
^ 0 . 7 5 
2Q5O 
UJ 
0.25 
O O 12 24 36 48 60 72 
H O 
" 
* V ^ "~*' w — ^ ' ' • 0 
>v?~ — 
^ 
c 
...x ,., . 1 _ . -A— - i - J_. J 
u 
O . 12 24 36 48 60 72 
R S 
Fig. 24 
8 
fhtttt «t d i f fe rsn t i f i t t rv f t ls fol lowing i^t i l ioat ioi t tlio alditat 
lioiM»i^ftto» imr« prepared f»ia ttio ^o t t v i t ^ of mgrtmm mid in ro r ta io 
Agolteiititw of 0.0051 f r l yh f i t y l t i g o^l^rif lo 
fi le effeot of tO|>toal applloatioa of 0*093^ (m tiio aottvit jr 
of dtgestlv« Qffsrla^o ana Icr^rtaao noa observed at 13 lioiirs vHima 
ttio ao t iv t ty of both iSiQ ea@^os was TB^UOQ^ ts/y tO mi4 O;^  reapoe* 
I t va l f • The tnoroafto i n tbo i j^n ib i t ioa of ttet mtivtty of tlieso 
ettflssi'isos tms relntoa v i t b tbo t iao of «^|»tioatioit* fHyia tiko 
door^ ££9o i n tlio aot iv i lF ^ t M m^ 35 lioaro Bftor i^p l toat ioa i a 
ttko £»Qrla9o and inirertiise onsQraos wm 13 ond IS^ and 27 and i9;« 
roapootivoly* ftie inb ib i tory o o t i v i t r of tb i s oonooiitratioti of 
tbo eoi^oand on tbe oot i i r i t r of tboso digestivo ooi^r»eo tooroQsod 
and l i i ibo»t inh ib i t ion wwm obsonred n l 43 bonrs following opplioa^ 
t ion (r^i.O,(KS)« fbo peroaatngo of i t tbibi t i«»i nt 4 i boors was 
39 leid ast respeotiiroljr* t»&ter» tboro won s l i gb i ineroaoo i n tb« 
• e t i v i t y of botb tbo digootiiro ona^noo at 60 boors ^ 
irtiiob ittoroAsed further and at 72 hours af tor a^plioation tbo 
iaerottSo i n ths aBtivitjr vas 13 and 13$ respeotivoljr ( i ^ g * d*at 
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Apfiltftattoa of 0.01% trtplignyltto omorj^e 
Pollovtng tta« toptcftl opplioattoa of thl* oonoeatrAUoay 
tlio activity of ibotb aiQrlase aad Invartaao dooroaaod hy IT aad 
l i t r^j^paotlvely at la i^ oars* Uovavart iarartaaa aotlvlty «aa 
nore laMbltaa than tliat of aagrlaso at 34 hoars wiiaa tita paroentago 
of IntilMtloa In the aotlt ltr istm 27 and a«2 in aaarlase and Invartfl^a 
ra'ifjootlvely* Thereafter, the trend of inlilbitioa in the aotivltf 
of both enasynas was ataadjr and progressiva* At 3d hours daoraasa 
in Bwlme and Invertase activity waa 30 and 31^ (?<10,03)* The 
hlfrheat Inhlhltlon in the activity of hoth the oasByaea wm ootioed 
at 48 hcmrs after the topioal apptioation md inhihitioa was aoro 
in ao^lese aotivity tbnn in invertaaa (3S end 33»)« Further 
Inhihition in the ehs^aee aotivity did not oocar at 30 hours, fhe 
aetivity inoreaaed hy iO mid 9% respeotively for amylase and 
invertase at 73 hoars poat-applioation {^tg» 34ht fable 6 ) . 
Affyli<yattoa of 0 ,0^^ friphfaylt^a lylflor^d^ 
fhe affeat of tapioal afpliaatioa af O*0as;( waa ooapara* 
tlvaly higher on the inhihitory aotivity than that of the pravioaa 
eeweeatratioaa* rhe iahihltlon ia the aetivity at la hoara waa 
ao aad %!€ reapeatively. Thia iahihltory tread iaoreaaed further 
and rednoed the aetivity of hath the eaiyaes hy 3.7 end a i i 
reapeetively at 34 hoara followiag applioatloa* Later alao, the 
8/ 
tfm tiwrefuit tii tiiid folloivls^ i^plinfttioa* f ^ p«rettiit«s« of 
tuMMtloii at 98 Umxf ««8 1^ 33 and SKI* tti« pm^ in tHo ial i lM« 
I t OB of th% tmw^em soli f t t r ims ostiiovad KI 4S Hoarfi* fHo f a l l 
tci t&e fiottirlty at 43 tioara was 39 m^ 33S rdspaettvoty ta im^taso 
^ 
m6 lavorteae (f tg* aiOf fii^lo 6 ) . fHrtHor ai^aiftosait ^araaaa 
to t^0 aotlvttr of ttia ^a^yaisa aras not aotioaa at iO &oara« M 
73' fiotirs the aell i^tr of tuvartas® mi<i m^lm® im!ntBm&& W 3 muSk 
jUmHOfitloa of Q.< f^» trioftetiarlUa afatoriaa 
T^a of feet of i^pUoattosi of 0«OStl trlpi^earttla otiiorida 
wi^ »ard thm tfist of t ta ililato ocmoaiitratioas* f l ^ roHnotloii 
i a ttio aotfvtty of asi( l^ata m^ lairartasa f^m ^ mm tt% at iz hmtn 
followiag i^^lloAtlon* 'Hia I n M H t i ^ i taoraisaa^ at 34 iioara and 
I t vaa 3 i and a i l raapaotlveir* At a& &oara after tlio i^iiUoattoa 
•f thin aoaoaatratioa the f e l l ia tba aoUv^i^ of aa^rlaaa aad 
lavartaaa iraa wn mA m% rot^aotiiralr (P<^0«d$)« I4ka t&at of 
tlia atliar aaaaantratlaaa of trlfiboarltia oHlori^la tlia ttaxiami 
laftlMtioa ia tHa iMttivltr • f Mtl i tHa «a«r>Mia waa tf^taiaad at 
4f fiaara* THa f a l l ia t&« aetiirttr f aarlaaa vaa 49$ mA tkmt 
of iairartaaa a«a M% THaraaft^rt iiafaaatata of iaHiUtioo i a 
aartaaa aa4 lavartaaa aattvltr «•• laaicaifianitt at 40 iMara 
a f t ^ appliaatiaa. > Latort tHa aativitjp of kotn tiMi 
mi^rmm iaayaaaa4 aicaifiaaattar ( i aai 411) at 74 hoara ralloaiag 
apT»llaat|«a (Pfg, »I4, fiAila 4 ) . 
86 
ippUettttoti Of 0 , t^ Trtpii#»yltto Chloride 
ftift lnt i lMtlon i n tb0 eot iv i ty of aaorlase m^ lavertase 
Of th« got 7ltero«lyphq« ntgroroplotaii iriis h i ^ o s t foltowtng tiie 
tof ioal mp^ltoatton of 0^t'.$ t r tp i i e^ l t i f i oHlor&do @s ooapared to 
ttiat of tho a^ipHeattoa of <3ll«ito ooacoatrattoa. At 12 UtmrB 
aft or the applloetloa of this ooaoentratloo ttio eotivl ty of ijotlj 
tmytme etidl Invertase ^ea rodaoed by 33 iffli<J tBS» fu& dacrooso 
la tha eotl^ity of these fiumfmea omtitmea ftirtlior emd tu© aolivltj^ 
w%B I f iMbltoa by 33 m»a ?^ :S respootiiroly at 2^ lioar© fotlowiog 
a^pltoQtton* 141x0 tho iQ&lMtory of foot of dlfforont ooaoontra** 
tlos!* of ot&or oottposjoas osoQ in tbo prosoot lovoatlgatioat tao 
Innibl t loa o«ift©d hy tt i is ooaoeatration of tripHoo^ltlii o!jlori*3© 
was nlso olgalf lcsntly atoo^y «aid progresalvo altU tli© ioorease 
lu tlsi©, fh© porooatago of lal i l&ltlon in t&o act iv i ty of ttiesa 
f^nnyw^B was 41 fflB<l 33 roapectiveiy and awfeae^eatly 4S end 39^ at 
96 and 4% tioars poat-appUoation <Fig« 34a}« As in otiier obaonra* 
tioaa navimn laHlblt ion i n t&o act iv i ty of theto «aasy«as altio 
oeaiirrad at 43 Hours aft«r traataeat (F^IO.OS), Latart sii&^t 
laaraaaa taoic ^Iwoa i a tlia aot lvi ty of tlioaa aaayaaa and aapaoialiy 
• • i a tHat of ai^rlaaa, Piirtliar» botb mmwymmm aHovad aigaif iaast 
iMprovaiMat i a tha rar iva i of tka aaigrttaa aetiirity hy 9% i a 
w«ylaaa and 10< ia lavartaaa (^if« a4a« fabla S)* 
Wim^Q ^ m tiiT«rta9« and tmyltme mtiritr 1Q the 
got tio»0seaste ©f Hf '4 iyorfy\ f^P 
followlas the toplonl tx^pHemtiim of 
different ooBoentratioas of triphwn^ltlB 
£i:f(3rosl<3e« 
O m 0«0S^^ 
e « 0,1$ 
-oM Control aotivlty of m^lmo 
'>-—o -oj» cofttrol iiotivit$r Of ioforiatte 
• • »• Mgrta^e aotlvity 
• • •* lEivc»rtase iDottvlty 
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Fig. 25 
I t b , gPTECT OF TOPICAL APPblCATlOH OP fftlPHSmrLTIH tHPaOXID^ 
m 'Vim mTVfitt OF jcayiiJbJK JWP iwyaRT^i op THE GOT 
aOMOGKHAfE OP HIKROGLYPHgS ffl:0«0REPl»ETO8 BOWIT^ 
Jpplieatton of 0.005^ Trlnheoylttn hydroactde 
ttte efteot of topioal i^plioattoa of 0*009^ eonoentration 
on the dlfVGStive enaynes was stadied* The peroentage of toMbl -
t ioa by tli6 application of O#005l$ ocNaodOtration of fPfa at %Z 
hoars was 16 and 13;! rospoetlvoly for aaorlase and lavertase* 
The InoreastQ in the inlilbltorsr aotloa of ttie ooa^oond was pro* 
gross! vo and Inlilbltod ttio act iv i ty aft or 34 botirs tiy 21 luid 20^ 
in tuaylaso and Inrortase rospootiiroly (p-^O.OS). fhe observations 
aftor 36 bonrs of treatment sbowod fnrtbor increase in tbo level 
of inhibit ion. The doorease in the enzyaes aot ivl ty in terms of 
percent inhibition as coo^arod to the ac t iv i ty of the ensEyaes in 
controlled was 3T and 39^ respectively* fhe highest inhibit ion 
In the act ivi ty of these enzyaes by the application of fPfH was 
obtained after 48 hours and was 39 and 33^ for aaylase and 
invertase respectively* Farther decrease in the act iv i ty of the 
eaxyaes was not noticed as the activity of the enxyaes reaaiaed 
constant after 60 hoors. At 72 hoars ths ac t iv i ty of both the 
easyaes s l ight ly increased (Fig« 35a, Table 7)(Appendix Tables 
31, 32). 
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rolloirlag tlt« a{tplto«t|oa of tii l« ooiwoatratiaa of f r fE 
on th© adttlt UtoroglypHgti nlgroroolotao the olgntfftoant iat i ibiUai i 
In tHe aetivity^ of the dtgostivo angrlaso and tttvorlaso iio«iQiiO«^ 
aftor 13 boars rmd ooatina^^d apto 43 Hoars following a^pUeation* 
After t2 Isooro the l.tihl!>ltloa of tlis two 0010^009 was 19 ood i3:^ 
ro8poetiV3l|r, f&o rod-Jottoa i n tho eaa^m^s aottirlty liseoeM) laoro 
pronomtoed with tli© lnoroaso i n tlm© lag folloitliis appltoatioa 
(Pig* ;SSl3it fa!»l@ ?)• ftitis "With tim^i l i ^ of 24t 36 and 43 boars 
tfe@ psroeatagos of iaHitiitloo l a the eotivlti^ of t&©8o onigraos 
WiE^  S3 aadt 10% 3? aiMl 305 aad 40 isa?! 39^ rospccttvoly (Ptg* 25b>» 
ftio aotlTlfy of thQ Bn9iym&» rem€Am6 altatost tHo aemo at 60 houra 
^l»)>0,<^), fho observations at fa hfmrB af lor applioatioa sttowod 
rooovory l a tlio aotlvi ty of Gws^mts aoflaso and InTortase Hy T 
ana a l roapaotlval/ (Plg# 2Sli, Ta^le T ) , 
%iit ie»tion of 0»Qag Yrlyttonyltta liydroartda 
fh9 9ttm9t Of topleal applieatloa of tbla eoaoaatratiiMi 
htm ooi^aratlYoly lUclior InMbltory offoot am oo«paroll to that of 
li<roTloas eoaaoatratiott. Thm aotlvlty of botli tHo oaiqrmis oteadily 
(lrofifi«<l apto 48 tioaro followlttt applloatioa of tbis eoiieoatratloii, 
Tlift noroaatago of iBUlUltloa la ttea aattvity of aaylaao and 
iity«rtao« aftar 13 iionra was 3S and iB% roopoatlToly* 4ft«r tliat 
9a 
iiiTort«9« mtiriiy mtat inMlitt«4 aor« ttifni th&t 9f tmsrttm; 
riirtti(}r« at 34 and 3A ttoiir* after tli9 topieal ^iilioatloii of this 
e«Mio«titratioii tti« deerease in tba mtivity df ttie on^ rMaa a^^laao 
aii<^  iairertaiia was M and ^ att^ S' 97 «i^ ^ S5# raap^aftiiirelir C^^^ v^^ )^* 
fibe fall in both tlie eaeyaaa aDltvitr waa aajdaua at 43 boam 
(44 Had 39 peapaattvolr foi^  aissrtaaa aad InTartaaal* Tbareattar 
ttiara «aa no iaMMtorf tr&a& in tlta mtivity of botb ttia enayaas 
at do lkoara» iastac^ ttia aotlirltr of ibotti tlia anzsnaoa graSaal]^ 
le^roro^ by 11 m& 9^ VBBpoetiroly (f*lg* SSIOt fabl© T), 
^miltaation of 0*03^ friptiQayltin hydroiciaa 
fho ^tilloatioa Of tii@&@r,o«ma9atrat|oa of wm pro^aootl 
straagar &ifmt <m tite digostlvd eaaroaa. fbta aotivlty tastaa 
at 12 lioora after tfta a^pUoatloa of tills ooaoeatratlon ahoaaa 
37 aaa S6^ latilbltlon rofspeotlvely for £MgrIaaa aa<l lavertaae* 
fhe lattlliltloa of tliaaa aaayaos aatlvity farthor laoroaaadi aftar 
34 Itoars wfiea It waa 33 aatf 33i reapeativaly* tiatar* alao tHa 
laaraaaa la tlia lahlbltloa of tba astlvlty of thaaa oaayaaa aaa 
at«a«y and ^rograatlva aitb tba Inereaaa la tlau folloalag a|»|iU«> 
eatloa (ng* ^ d , Tabla 7) , fbaa aftar 36 boara It waa 37 aad 
9$4 raapaattvaly* Agala, tlA pmtik la tba aaaywa iablbitlaa waa 
abtalaad aftar 48 baars fallawlag tba tapioal api^tlaatlon of tba 
firaaant aaaaaatratlaa of tba f^tH tud tba radaetloa ta tba aaiysaa 
aatlvlty waa 43 laid 40$ la aarlMo «»d lovartaaa reapaativaly 
o 4 
(P40»05) . Thereafter, et 60 hmtw f o l l o w t i ^ i ^pUoaUoa the 
t n l i l b i t i f i i i in the eavjraee n e t i i l t r «S9 Ufce tHat of 43 i ioi i ra, 
At 73 ttoore mttnty o f t>dth t ^ enijriiise iaereaseS ti^ r 7 m d 9^ 
rc9pcmtir«ly ( P i g . S»«| fab le t ) p 
. » | t<>^ t t<m,e f 0^^;l„:grfl>hft»y:^ttfi t i ya re^a^ 
^baimg e l l . the ooi»)<i!itratt<m0 ef Il>?xl i n tHo preheat 
Imrest tgat l fmf 0»l t l B^I!! r e c c e d tli© e o t i v i t y o f lnotti t l ie mw^oB 
t o Mfj l i^at l e v e l * HoufBrer, Ibt© e<tooeij t r a i l cm- of WTO mm %&»m 
e f f e e t l f ^ t i t t z iMMt lBg tt io eietlvitsr o f ttotti ifm tm^smou t o 
omi^&riQim t o tUci of O.s^ f t f 4 » l?li© l n l i l M t l o x i %n tn© e e t l v i t f a t 
t a ttetire wm $2% in mi^tt^mQ ana B^^ I n tov^ertese* tt ie |.fti2tt>itoy^ 
eott<m at this eooeeatrattea olao progressed a»i re^noe^ tHe 
a e t l v t t y hy 38 isod 33^ respeott i rely f o r emrlaae aafl iaver taee 
at 34 hoare a f t e r t l ie i!^|>lioatloa» Fort t ier t at 3@ near© a f te r 
f^»pliefttloft tlie re<!oetlQa i » ttie e o t i v l t y o f emlme an i lavertaee 
««« hy 40 end 39^ r e s ^ o t i v e l r (P^0«03)» f&e i n t i i b i t i o i i I n t l ie 
aet i i r t t j r o f ttie «tt«y«»« wtm hlgi iest at 49 Hours fo l lo f r lag appUea* 
t l o n (44 md 4B% re»i»eot l re l f )• At SO hoore no e l gn l f l onn t obtaige 
oeenrreA i n t l ie a e t i v l t y o f l iot l i tHe easyaea* Monever, at 73 
Itoars e l i g l i t inereaae i n t l ie a e t i r i t y o f liotlii t l ie eaioraee teotc 
^ laee «a<! ttie inereate mm aiore i n invertaae tban i n e^flaae 
( 3 t i n inTertaae M H 4I» i n « a y l a e e ) ( r i i * 2 iet Table 7)« 
Ptgnro 36* I irrdrtate «ail mtflim^ aotivtty i » tho 
gut hoiiog^ftte of n. i^igr<ir«pi«tii» 
follovlng ttio lng««ti9a of 4 i f f«r«at 
e one on t rations of trtptieiiyltiJi aoetato. 
a a 0,003^ 
& » 0,013 
O a> D«023^ 
-o« Control aot iv i t r of enclose 
o o o« control eietivlt|r of lavertiuio 
• • • • <4jiQrla8e i^ t lv i ty 
, ., »« lavertaae M t t v i t y 
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do 
^* gwygcf OF iwmBfiQn OF mtpmrnwin M^&fjm on fm iCfiTify 
murm 
vetm (iilmm^ to eat oa liteeed of fr«8ti learea of atiilse idilcgi ««r« 
soatoa ta eaolk of 0«OOS!S» O.Olit 0»9isii^ 0*(^^ aad 0 . i$ e(moeii«» 
tratlon of WTA, Oiilsr saoti a ^ l t s nM&U UM eatatt salyslsiiitial 
part of emti ploeo of troetoa leaf w&r& ^sod to ontalii t&io gut 
$iomogaiato« file iaMHttion In tlie aotiirit)^ of tbeae ea^fttes mm 
Iraot^ by eoa^srtag tli© aotivlty of t!i@se m^zfm&a of ooatrolle^ 
iQseotf wJitofe TOfe starroa for 24^ 80, 40» 00 aa^ 13 aoars ir<m 
til© tleto of tho tageattoa, of • treated losfoe to t&o oH|»orls3oatol 
la$aet(.^peaatar f^los 33,34)# 
After 3« tioura follovlas tHe iagestion of ttte leaf treated 
witli 0^ms% I^ TA eaiiaed 9 and t i^ reAii«tte« ia the aetirity ef 
a«rt«i>« aad iavertaae rea^etirelr* f ^ « redaetioa ia tbe aativtir 
fttrtlier ilfiiralepe4 md at 3d Honra after eattac treated Uaf tiM 
aetirlt|p ««a reepeetirelr It wid S»% leea ttiaa tihat ef eoatrel 
(Fii« 9Sa)« Fartiier, tHe reduetioa fta the aetiTity «ae i4 aad tH 
reaiieetlrelr fer iHqrtaee aad lavertaee after 4S benre ef iageeticHi* 
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At 99 fionrt aft«r imgmUm t&« iiiMlitUoa in ttjto «Btlirl|jr of 
emytmBtt «ad imtmrttme wn» 3% mid 33^ r«»^otlirolr (P'^0«09)« flM 
Qfbsemitiotitt At fa tiottrs after tag«8ttoii ciiioima ro(i<»riir]r in tli« 
H&tiiritr of lii^li th& &mtsym»& W 9 «aa f§ v^apmtlv&ly for iiiir«f'tit9e 
Or ttie iiigoatioii of O.Ot^ WfA tlirongti tlio loaf th« iii&it>i«> 
ttoa of tlioao aigostiro eaassmoo fortHor looreosod* fiio lo&ibittoti 
to tlt0 mttwitf of oanrtaso m& ttivoirtsse after 24 htmrs foIlofFtag 
ttio Ittgostton of t!io trooto^ lonf w&» tz mA t4S rospootlToljf 
(Wigt ^l>>« Saeli SBHIMtioii laoreoaoS ©Igoifioaiitly ^ a nfter 
30 floors of ingestioa tho roinotloa in eiio Qmwmia mtlvity wm 
IS sad iSfl rospoetivoir* fhn mtl^W df iiotii tbo omartteo roa^ooa 
^ t? ^ d 24^ aftor 4S tioors* ilaxiwtsi iiiliit»ttloii in t&o ootivitr 
of e^ mrtase «n<! Invortaao wtm 34 aad 88$ rotti>eotlirel|r aotn after 
60 tkoars folloelaK laseetioa (rz^0*09>» At 72 tiotira tiie aotiirltr 
of inrertofie deoreaaod further l»at tbe aotivit^ of oaQrlase reaalaetf 
alaaat the aaae m» tiiat of «0 Hours ( f t i« asil* fadle 3}« 
du 
»Hty^l^ n PfPnP Trltlffir^fttt ntlift 
ftertlifli' m3m0Hm§mt «f imtw^mftt e«i ioMtr«t l«i of tii« 
««iil>oiia4 «m« «ia>rt«d out t» <ttti|f tli« «ff«ot «» tii» « 0 U v t ^ of 
ftft«r M hoar* 9f r««tfttt$ on tlio troAtotf loaf wm i t and i3^ 
i l l itiv«rto«« m^ aiqrtoo«» l ^ o iRl i ikttorr iroiid proiiro»««d 
tttgiitfieflatl^r «Rd aftor as htntr* f«l lo«li ig tag««tlmi of troated 
totif ite« deoronio ta tli« mtirity of tbo omomoo nao 31 oad aOfi 
for tnvortttto mid Mgrlooo roojpoottvotjr* fIo«diror« liig)bt»ot ioibilkt* 
t loa ta ttio aot tv l t f of l»ot& t^« mtfrnm ooeorred aftor 4d iioaro 
fotlovlag lagootloa ( f tg* aso)* I»iito7» tlioro «&» ao fart&or 
rodtNJtifm ta tfio aotlirtty' of Ibeso oa%f«os tastoadf iboro vao 
•oao isiproir«««at ta tlio oottvttr C^tg* aOOt 7al>to Bh 
Thd offoot of lagoottoa of trootod l««f wtth O.OSS t^fA 
»r tlio odatt f • mlfyor^lotmo «« • • igat f toaat l r »*r« proaoaoood 
tlioa tliat Of ttio ^roirtoao ooaooatrotioa o» t1i« g»t oartaoo Md 
taT«rt«so* Aftor H lioaro follootag tagotttoa tko a i t i v i t r of 
f ftvortooo «ad aartooo ««o roopootlTalir id oad %»% too* thaa tliot 
of tiio roooMrttvo ooiitrol« fho otttYttgr of tkooo mwfwmm 
doorooood grodaollr «»d otoodtlr Md oftor m kmtrm t t rodaood Hr 
St aad 9»4 f a tavortooo «id Mrtooo rooipootivoir* Aftor 4§ «id 
100 
00 lioupa followlQg ingestion of treated leaf there nae reaarkalilie 
inhibition uliich was 30 and 2f% (43 hours) and 38 end 31^ (dO honra) 
for invertaae and amylase rospeotivoly (p<10,05), fhereafter* no 
deereaae oeoarred in the aotivitjr of these enzarnee. Oa the 
contrary there was 9 and iO^ inerease la the aotlvlty of invertase 
and anQrlose after 73 hoars following ingestion (Pig. asd, fahle 8)* 
yni^ ^st^on of Oy^^frlph^,ayltii^,„^o^ftt^ 
after the iogestion of the leaf treated f^ith this oonoen-
tration of WTA^  there ^^ as 8o;% li}hihiti<»2 in the aativity of 
Invertese s^ d acngrlase of the gat hostogeaate of a, nigrorepletas 
(34 and 180)« Mtor 36 and 49 hoars folloislns ingestion of treated 
leaf the aotlvltF of hoth the eaairaes deoroased hy 27 end 29^ @ad 
33 and 30% respeetivelF (Pig« a&e)« fhe highest iohlbltlon in the 
aotlvity of these eai^mes vas reeorded after 30 htrntB (41 and 34^ 
respeetirely)« fhe ohsenratlons at 73 hours after s|»plieatlon 
showed that the aotivitf of invertase reaalned alsost the sane as 
that of 60 hoars following the f^plloatlon but the aotivltjr of 
a^flase showed slight l^proTetteat (r>0,OS)(ng. a$m§ Table 8 ) , 
*•• BiTEcy OP tmESfion OF mirumthtin CHLORIPE O» WK mTiviff 
OF GOT Mtfhmfi km IM?gRfASE OP •lEROgLfPaaS MlOBOHBPtB'roa 
BOUTAR 
Hteroglyphtts nigrorepletas adults, starred far 34 hours 
were allowed to feed on the pi sees of saiae leaf separately dipped 
Fiptr« 3T« tairertas* Mid mtylaas aot iv l iy iu tlt« 
gtat botM>g«iiati» of «• ttlyyor«pl»tu« 
fottowliiiE tHo tngesttOQ of different 
ooBoentratioaa of tripitienylUii ehlorlde* 
a 
b 
e 
d 
0 
m 
m 
a» 
m 
as 
0,003,i 
O,0i|j» 
0»025w 
0.03:3 
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Fig. 2 7 
10^ 
i n 0*005^ tripliti i jrlti i i eUloritSa Mid drt«d, flisii gnt lio«og«aat«« 
w«r« pr<»par«d aft«r 34« 36« 43« 00 and T3 Hoar* to •« t i««t« tli« 
aotiirity of mylmsm and loTertaaa* ta eoatrol •xpartaeat adalta 
wf ontr atarvad for the parioda •eatioitad bafora^iji^^att^x Yi^tcraM*)* 
Attar 84 hoars followtag ingaaClOii of troatad loaf tha 
aotlvi ty of aflgrlaaa and invertaaa raapaetlrety raduoad Hy 9 «yad 
S i (Jlf l* STfty fabla 9}* At 33 tionrs aftar tngastioa of tlia 
traatad loaf tHa redaottofi oattsad l a tHa aotlvltjr of emylmne and 
invortase was 7 and i4$ raspaetivaiy. The tttblliitioo to tHo 
a o t i v i ^ laoreesad farttiar «it& tHa liiorcaae i n t ioe* fli@ 
paroaatago of Inhibtttoa of eiirloaa and lavertaaa aotl ir i tr at 
43 ttotirs aftar togeatioa of tba treatod laaf was 8> aad 13^« 
MasflMiia Itihilitttoii In tbo aot lvi ty of those aiiKsriios vaa foaad 
attar 60 hoars fottoniog ingostioo when i t woa 14 end Id'i roa* 
paotlwolr tor aaQriaaa aad Inwartaiie (P^O*OS)« no further 
inhthit ioa in tha aetlvlty of tbaaa att«f«aa waa aotiead aa 
oMtparad to tha aorraatioadlng aontrol (Fig. ,27a, Table 9 ) . 
Tha tnaraata ! • tha ooa«a»tratlon of thia orgaaotio 
oawpoaad ai»pllad on tha loaf piaaa glwaa tw a. aiaroraoiatttf alao 
raaaltad ta tha aigaitioaat iaaraaaa of lahlbl t loa l a tha aat lvl ty 
of hoth tha aaajraaa traa 34 hovra to 90 haara foltowlag lagaatioa* 
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PttrtHtTi tli9 M t i v i t r «f iBV«rtii»« WM inlilUtod Mr« ^aa tkat 
• f tiM «iirl«M« 1%« r«4aotloa I9 tli« adUvttjr • ! tli««« •airffts 
e«lt9iila« M litmrs fttt«r tiii«»ti«a ««• 8 «ii4l 9% tm9p9eUr9tv t^r 
a^rlAS* Hid fiiT«rtftmi* Ii»t«r« iamHtten omitimisd pn^graMlv*!/ 
fiafftli«r md r««iio«« in* afttiviiar of mv%9»m mA tmifwtimm W U 
«I4I tll$ r««p»ettTftt9r at 96 ttoora* <At 48 ^onra aftar tHa iagaattoa 
af t^# taaf tr«afa4 ai t^ 0*0i# trlpli«itrt«i«i atilart4a» tHa ^areimtaia 
at IttMliitlaa laaraaaad ta 19 m0L aiH raa^aativaly* ttaxlma leral 
af radaatiaa af t^a aaarmui aaftvltr aw 3d aad aT$ af^ ta^aatf at 
6d ttaara aftar tiia iagaattaa 9t tlta traataa laaf• fttaraattart 
aa talit1»ttlaa la tlta 9»w^r^m9 astlvltr ««» aatlaad* m aoai^ arad 
ta tHa astiirttr af tiia lavartaia aad aartata at 60 hmopBt ttiara 
aaa 8 and e i laereaaa ta tba raa^iAttira aftaraea at 7a baara 
^rt l iar taaraaaa ta tiia aaaaaatratlaa af tlia aoi^oaai 
apatla« aa tk« laaf praaaaaA aara tahl^ltair affaat aa tiia astlvltr 
af %atli tHa aaasnaaa* Aftar SM iiaara faliaatag tka lagaatlaa af 
tiia traatatf ytaaa af laaf tHa ra«aatlaa ta tiia aattntjr af tHa 
aaqrtaaa m i lavartaaa aaa 18 iiKI ITK raaptatlvair* flM paraaatafta 
af laHIMtlaa far latk tHa aaar«aa laaraaaa« IHrtlMr aaA iiaaaaa 
IS wmA 19 at • • kaara* Haaavar, iiaxlaaa raiaatlaa la tHa aat lHt r 
af tliaaa aaainaaa aaa attalaa< at 90 iMara aftav lagaatlaa* fka 
105 
InhlHtioii In tn* nativity of aigrlato and invartMi* at 48 m4 
60 hours «ft*r toodlzig ww 24 and 3TS aad 39 «iid 901k r«spooti¥«lr 
( F ^ L 9 « ^ ) » B»I t^o «t«tivltr of ttie •ii«f>tt« sboireil inprovoaoiit by 
lOand T^ retpeetlirely at 73 boaro after foodiag (fig* 27«, 
Tabic 9 ) . 
tnig#itioa of Q,m% frtgHtt«yltiii cHiorido 
the inhibition in tbo aotivity of o^lase and iavertase 
of the gat lioaogeiiate of ||» ataroroplotao after the ingeotioa of 
toaf troatod ndtti tripbenyltin obiori<!e was progressive witti the 
tnereaire in tho ooaoentratioa of the ctiemioal ana duration following 
ingestion, Ttie inMbition in ttio aotivitjr at 34 Hoars after 
ingestion of the leaf applied witfei 0«05:l ooaoentratioa was id and 
id"^  in a^jrlaso and iovertaso respeotively* Tats inliiliitory notion 
on these digestive enagrnes by t£i0 ingestion of ttiis orgaaotin 
eosponnd slpiifioaatly inoreased farther and rednoed tbe aetivity 
by at and 3311 respeotively at 3d hears after ingestion, fhe 
astivity of aiQ l^ase and invertase rednoed by 34 and 39% and 39 
and 3 i t respeotively at 43 and 60 benrs after ingestion of tbe 
leaf treated with tripboayltin ebleride (P<10,oa)« fiiereafter» 
there was no farther taerease in the rednetion of the eniQraMS 
aetivity CF>o*05)(rif. aTd| fable »)• 
l O G 
t i i t t«ttttoa o f 0.t% y r tpHaay l t in o M o r i d ^ 
ttm t i ig«sti<m of 0 » i ^ eonoeatrattoi i i ^ i ^ i t e d tte® o o U v i t y 
o f tmth tho dlgonti i ro easTaos t o lilg&oot I O T O I * ftio i n H i b l t l o n 
l a tm o o t t v l t r a t a<i tioaro a f t o r iagost to i i of l i io t rof t to^ l o a f 
wm 20 ond 33S t o aaartooe a2i4 iovor toso rospootl '^etr* fim iiiiiit>&« 
t o r r oot ioo o f t& is eoaeontratioa tm tHo o o t i v t t f of tticso osiByiiQS 
iooroaso^ f isrt l ier em& roiSciood t£»» a e t t v l ^ l>^ ^ QUVS 34^ respeo* 
t l v e l r tof asKfloso end In ror ta i io a f t e r 33 Hours, f l io l i ^ & l t t i m 
IB the ats t tv l iy o f l>otft the d tgest lvo eaayttos progreooea a i g a t * 
f l o e n t l r 01*3 t i ioro was aT aai 30^ rei l t ic t lo i i I n asQrloso ima 
t w o r t a s o resi^oot lvol f a t 49 himrs o f f e r t ^ logost to i i . . ?l»e 
Mgltoot lo l i f tMt toa t o tt io a o t t i f t t r o f ttioso om^atG® i o torsas of 
perooatoge was 30 (m& 93 t o s0^tme m^ limrortaso roopK!iotiiro].f 
ot 60 floors fottof f l f io ItigGOtioo (r<iO»03}* Itotort tho oot tv t t j r 
o f oagrtoiia m6 la ror taoo otiovod rooovory W 3 « ^ ^^ rodpeot i ro ly 
{Fi|;« a7o» f ab le d h 
f o r otadUrlBg tito o f foe t o f t r l p b o a y l t i o hydroxlAOt i i t e t t 
Htoroglyolmo ot f roroo lo two o tar rod f o r »4 Hoars noro a tUvod to 
f««4 on ti io f i lotfts o f f roo l i l««roo of Motso «mol i vara aoakod 
got noaogftnato of M« ntgror^yigtut 
following tbo IngoaUOii of different 
ooaeeatrotloas of trij^lioisyltin b^rdroxiae* 
a • 0.009^ 
0 • 0*0^:$ 
d » o.osS 
© = 0,155 
-o« Control aetivity of aasrlase 
^m Control ootivity of Invertoso 
-•• .loylfioe aotivity 
-•• Invortase notivitsr 
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IGo 
I s •ftoH of 0*00S^ (l«01iy 9*03Sl, d.asS mil 0«1« oOBOttiitraUoa 
df f r rs * Only siit^ iidiilts istiieti Iwd eattta •ufrstaattal part of 
oaoii pftoeo of troatod loaf ware aa«a to obtaia tHa gut Isoaogdaato 
attar 34» m, 48 , «0 and 73 boitra to aatiwata tHa a o t l r i t r of 
aartasa mi& tnirartasa# for ttio ooatrollaa ospariaeata adulta wwm 
ontf atanrod for tlie parloda a^ttonad «tfiore {^poaaix fabla^a?, 38}* 
4ftar M. hQwtw fo l lo i iag t!ia ingeatlosi of tl&a loaf traateS 
1ft til O.OOH'I wm emmea f md 5^ daeraase l a ta© aatlvitsr of 
tairartaaa as^ a^ lase roapootivoly^ Pctrt&art tlio rodootioii i n tlia 
aot tvt t r was 8 oaa 7% rospooti'rely for iavertosa em^ QSI^I&B& at 
§6 ttoara folto«iag in@aatl<8i of traated laaf« At 43 tiotira af ter 
lagaatton tiia Inli i l i t t loa i n ttia imrartaaa aad a^ laaa was i i aaa 
l o t ra«^otivaly« f&a inHlli it ion to ^ a aat lv f ty of iairartaaa mA 
avflaaa awi ts and td'S r«ai»aetiTat]r at 69 iioiira af tar lQs««Uoa* 
Ttia aiiaarrattoaa at 72 feoari^ aftar tasaatioa aboaad raeovary i n 
t%a aatiTity of l>otli ttio digaottva mmmfmmn hy 3 and 71 raopaativaiy 
in invartaaa and anfiaaa ( f i g . «l9a» Tal^la iO}« 
Tlia affaat of iacaatioa of tha f iaaa of taaf traatad aitlb 
0 « d l i TTflt ftr nm adalt »• alfraraalataa waa nara pranotsMad than 
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that of tli» pr»Tloiis eooo«iitr«tl»fi on tli* gat «mrlam% and lav«rtMe 
«ft«r 34 Iiintr* follovtng iog«stloii WM r«flpeotiv«lf 7 and B% l««» 
than that «f th« roapaetivaljr aoatrol* Fha mtiviiy of thoao 
digaatlve tiiKjraea daortasad gradnatljr and atgaifioaatly and 
]»rodaoad 3 and 121 raduotioB after BQ hours of iai^aatiati* Aftar 
48 attd 09 hours followliig iagoation of traated laaf thara was i l 
md 13% (43 hours) and 14 anJ 16f <dO hoars) lohlottloa in the 
aotlvtty of aairlaso and Inv^rtaae respaotlirely (P^^O.OS)* furthar, 
CIO !!eo7oasd o^ouirrad in the aotl^rity of thasa dlgostiva oaxyaas* 
OQ thQ Qontrory tlic3ra was 5 mid 4^ inoroas^ In tha aotlvitf^ of 
iBBylES0 fud lavortafjo aftor T3 hotirai follo^sliig itigestioii (Pig, aSh* 
fab la 10), 
In^^gfltloa of 0«Q25^ friphenyltin hydroxida 
After tha ingasllioa of tho laaf traated with thla eoncen-
tratlon of TPtE the aotlvlty of these dlgaatlTe enzyaes was 
slgnlfloantly lahliilted to greater extent fra« 24 to 60 hours 
following lageatloa. The deereaae In the aetlTlty of these 
ensanaea after 34 houra fallewlng Ingeatlaa was 9 and tO% respeo* 
tlweljr for asqrlasa Md la^rertaae as aaai|»ared to the aatlritjr of 
the rea|»eotlva aaalral* The farther Inereaaa la tile Inhlhltloa 
af easjnaea aatlirlty waa aotload at 3d heara whea the pereeataga 
of lahlhltlan mui 14 and Id^ raapaetlwely for aajrXnsa and larartasa 
11 
( F ^ 0 , 0 9 ) , Mt«r 43 hoars nad 60 hours followiag iitgestlon of 
treatsd leaf tli« MQtivitjr of botb the eaaEy'aes deeroasod hy ai 
eii<^  33^ €»<} 22 and 34$ ro8{>«»otiTely« The ot»«erratioii» at 72 tioara 
fotlofflng ingestion showed that th«i inorease in the act iv i ty of 
invertase nnfl aagplase was by 3 and 4^ respeotiv'eiy (Fig. ,28c, 
Table 10). 
Tngffation of 0»Q%% Triufcionyltin tiydroadde 
Farther eivporimif^ nt of inoraased oonoentration of the 
eoE3if><Mind was oarriod out to stndy tho offeot on th© aotivity of 
th© onzymQB amy'^n^^ J^o«3 inyortaae* ftie deoreaste in tho ootivlty 
of the mfsytmB after 34 hoar® of feeding on tho treated loaf was 
ID and tn^ in aaylnso and invertase. fhis tread progressed 
i^ipiifioaatly mii& after 3d hmira following ingestion of treated 
l«»f, the deoreate in the aotivity of these enxyaes was i6 and 2U.» 
for amytase and invertase respeotively (F^O«as)« t'he redaetion 
in the aotivity of these easgrstes after 48 hours follotning feeding 
of inseot on the treated leaf with above ooaeeatratioa of fPTa 
was 33 end 29% in aagrlase and iavertase respeetively. Uowever* 
«««twi« reduetioa in the nativity of hoth the easyaies oeourred 
at 60 hours following ingestion (Pig . aSd), After 72 hours 
followinf ingestion the ac t iv i ty of aaylass and Invertase inoreased 
hy 7 m4 9t respeettvely (Fig* a3d. Table iO). 
11 
i n * ^ftg#«ttv9 mvrma of I * iiti^ gor j^f^ U<^n» %a t i i ^ a t U T O I * fli« 
i t th iMt ion to thQ aotlvltsr of sMQrt«i« and iaTertane at a i boar* 
t^ttomitm ingosHon was r«ape«ttir6ai|r i f m^ tB'3 lesss lliam tl ial 
of thm respoottve oontrols* Ttit» lab i^ i to f r aotioa tm tti««o 
4igaBtlvo ^um^KiM W the ing.mHmk of tm» org^a&otta oostpoitad 
ooaoeatratton iaor^as^d fartii@r end r@iiik«ted tlio aot iv i ty W 20 
cHi<l 33f reapeottvolr at 93 ticmro aft«r logestioa* M t e r 43 aaiS 
60 lioair® followlag iagestion of tr^atea I«af tltere was ^ aad 
3S^ (48 boara^ «m<t 37 isiii 3i,^ (00 tiotira) raOaotioa i a aagrlase 
fffli^  Im^orti^e respeotlvel^* M t a w a r ^ t ttia aatlvltir of i^otli 
oimrletso stad tavartase alsovad roooir&r^ l>^ @ a»a 9^ raapeatlvdlsr 
(p^0 ,03 ) (F tg . S9ei fa&le 10 ) , 
If. EfTTOf OP mjrmnm OP Trnwrnmunn MJEfAMi o^ nu ^m.p.nst 
or mthmn mn tmEmmu i^ mg cot aoaoQ^Ji^ <^  i^ pYOtioaiiij^  
tl»m affaot 9i ia |«ot loa of 4 l f far«at 41 latlcms of 
trltPliaarUla aii«tata oa tba act iv i ty of aar^aaa aa4 iavartaaa i a 
tlia gat Hoaogaaata of J^. vartaorala «aa •tttdla4 bgr la jaot iag 10 a l 
of aaftH 41latl<Mi la ta tHa Haaaaaaal tturoagti aatatHoraole plearoa 
of laillvt4aat adalt of aaao ago« Tlia gat of tHa traatoA a i a l t was 
4ia«aato4 aftor 4««lra4 tl«a aai feoaogaalaa4 to atadir t&o offoat 
Figure 39. Iiiir4irtas« and mwfltm^ Mtivitsr in th& 
gut lio«og«nat« of h* v«rt<ioralt 
follcmiag tho injeotloa vf dif f«reiit 
oimoentratioafl of Irlp2i«iqrltiu oo&tate* 
ctf Control aoi iv i ty of aoorlaao 
I Control oBtlirity of Inirortase 
- •« >lBiylaso ootivlty 
-• =» iQvertaso aotlvlty 
11 
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Fig. 29 
Hi 
Ifhen 0,0911; I^ TA wan iaieeteS tatd l&e &«0n«eo«l of adult 
h* fyir^ ,<^Qp f^ i t r(»#ao«d tli^ Ifivortiwo ana as^ rlflBie enotiirity W 
m m^ IC-1 rssfjsettf^ly «t ta i^ottrs folloirtiig loJaottcHi* ttm 
dropiwid t>F gs «m0 2Q:2 in (sirlaso naa lav^rtas© vmBprntit^lf at 
34 ttmrs <»i6 tor 3? iBiJl 2t:i at tB after tsilMtion* M 48 hm3ig» 
follotiias tnj««ticm t^e f a l l la tifea ^ t i v l t y of thes© eu^wms wss 
aaslsja asifl t t was 41 «i§ E *^! respootlvolF (i»^0»O3). I«at<iyt 
st 60 fe0ii.rs tHo tiilkiUtlfm to i«ip©rt.as«3 C9i»li^it7 t^ tis toy 83;J tint tuo 
m-Hvity of insrla«# rosswsiiioi aootmageil. nmmy^^v at fs lioars 
follo^ag tojeottoii ©light roeoir f^fF la t^o a s t i v l ^ of turn® 
miwrmm wm sotlot^ (Hg* 29e» fa^le 111* 
mi^t^oa,f>y 0^ ,91 T^ yn.iPif'ymi ftf^tfftff 
m# limiMtmfjf »ff««t on t^« aotlints^ of lovi^rt^e ana 
onrlitfff wnt noro «llft tli« Ittoroimo la oo^ealrcitloa of frfA 
t«t««t«<l Into t)io lia«o9«9«l» m* r«^»Gtloa in t^e aBllvitjr of 
thoflo oMMTMo At 13 hooro Aftor tko loiootlAii ««« m oad 33.i 
In tavortooo m« oogrlMo ro»p«ottvolr» tti« ro^etloa ia tli« 
M t l y l ^ of tit««o «ii«r«oo lnoroMo« furtiiAr m^ nt 34 liwiro oftd 
M teooro folloning lojootlan I t woo 91 tad 30^ lad 99 md 
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renp^etlvely for liiv«rtaa« 4!ii^  owflem^* fh» liigliest iatit l i it loii 
tn tti« mUvHy of tHoso 41g<»«tl5r« onzrve* wiw foaad nt 4S iioiiro 
pmt-^nimttmip vben tbe poro^titage of Inlitbiti i i i i i n the wstlvity 
of tiiTertiite and a^flase m«» 43 mtl #3 r®opooiiv«t3r« flie poi^ ednt^ igo 
of lahlbi t ioa i n the eotivlts^ of tli^iio mi^m^B w«« alnost tHo ojsio 
at 00 iMKirs after tojootimi* f ^ aot lv i t r sttonoci inoroaiio W 3 
aaa 4'S la tn^orteso aid asrl®se rospeottvely at f2 iioars af ter 
ialoottoa ( P ^ 0 » 0 3 ) ( F 1 S * 30b» TiaHa U ) . 
fa.fftet|^o« of 0 , 0 ^ 1 friatK^aylttn aootiito 
m rogaras %Uo Ini^otion of tui® omiQeQtratioii of W M 
I t wa® oliaervod ttiat dooreaso in tho oollvit^ of lavortaao PMA 
m^Xmm was move thsm that of t&a provl.<»i9 ooaooiitraticm* fUa 
iBSttvlty of Invertaso md lasgrloso 9&owo3 inoroosaa iahil i i t io!i l>y 
9a and 3§t at tS post-4aJootioii hours* At 34 lioor® after tli© 
lnJoeti<m tlie aotivtty wa» 3S iaa€E 40:1 lets thtm that of oontrol 
for tnf«rt« i# imA ai^rlafto resfioettvely* Such tread oonttimea 
fortteor tmfl ttio Mit iv i ty of ImrortMo and anylase isa4i r«daoo<l 
liy 49 MA 47^ ro«9o«tlv«l]r at M liovrs aftor tavfciotion, Tti® 
Mint nan Inl i tMt ioa in tti« ensgmoo aot l r i ty wm rooord@4 at 43 
lionra fottonlat injeotloa wMen I t wm 43 «td 8Ti$ roapootlvoly 
toaa tHan that of oantrol , !«ater at 80 &oar« iaHitiitloit i a t%to 
aa t tv i t r of tlMiao «i«r«aa «aa alsd signif icant. Howev«r, 
tHa aot lT l t r of %otli tho easynaa atartad inoraatlag at 7a Hoiira 
m9 aenparai to t ^ frariaoa aatinatioa <Ft«* a9a« fablo l i > * 
11 
The t « i i t M U M i r i «J««Ua i Q.mi fPf 4 in tHo hM»««»«t 
l>nHl«o«4l iitor«a««a r<i^««loii in tti@ ae t iv i t r of tit«»« «Aijra09« 
At t9 himrm ip(Hit«»tr«ata«iit th^ dottreoa* l a iii« tnr«rt«s« and 
fMorloie AOtivity vas 39 «iid 38^ rospAOtlvaljr* At M tiotirt post* 
treatiioat tltere mm 47 «R<I 46>$ reHtiotioit l a t&e oGtivitr of tb«8o 
dilgostive oaffme^, Witli tHo iooroMio l a t&(% eieposiire t isa t^e 
a^eroas^ in tlid isvertaso i»d euagrlMo oet lv i t r V M SSI) ma n^^ 
r<B9^mttrely a®^ tti^n «t 43 itoaro lUfter troatmeat th® ^oorm&m i a 
tttd aet lvt ty af tavartaaa «BI( ^^nrlaisa vat S4 aad @7^ r^apeoUvolr 
|p^l.0*05>* I t rendla^d aaalKMiged apta eo himvB (P>0*{I5)# Ho«eirert 
at T3 l^ oara aftar t a j ^ t t o a titara va» tm iooraaaa of 4 otid Q% 
ravpnativtlr (rz.o«09>(rtg, 39a, f i f t la t l ) , 
|w,f^tio^, of , 0 4 ^ fif|t^ffi«y^t^g|, a f ^ W t 
I t mm «%sanr«4 that tha lahihi t ioa l a tha aotl ir lty of 
ittvartaaa aai! ««sftaao waa 39 m^ 38$ reapaatlvaly at 12 h ^ r a 
fat taataf ia joat iaa* Withia tha aaxt 13 hoora tha aot lv i t r of 
Iwrartaaa raAiaaA hr SfK lAaraao* that of M^liui* doeraasad hr 
Uti* Thla lahthitaty tr«ii« aaMtlma^l farthor mA at m haera 
af tar ta|«at ioa th« asUirl tr a t tmwwtm* oad aarlasa d«araa«a« 
hr 67 •«< i i I r^a^oattvalr* Sava^faVt th« hlgbaat lah ih i t ioa 
aaaarrai « l 43 haara aftar la jaat iast aiMa tha raa^aativa aBtlYltr 
l ic i 
wiiii 73 md 731 (p<C0,OS), The obaage In th@ aetlvtty of notti tli* 
0iiis7it«s at 00 !ioar» after iojetetion mem iaslgalCleaat (P>0«os)« 
Lntar on* the aotlvitf of boiH tlie eaxfmetn inoreastiKl sigalfieontly 
br S^ ta i8Vartaa# (ui<3 34 in ewylm^ (^g» 2tet fa^le i i ) * 
ACfi?iTf op /^i.^S". mti imi'Mfsmti OP fas mi' ummm\m 
fhQ effect of iajeotlon of dlffereat &ilatlfmB of tr i* 
nttonyttlo eblortd© oa tHo mtivity of tti® digestive en^aes 
(antrteso an^ invertc^e) ta t£ie gut bosogenate of J** ygricornta 
was iilso sttidlod W tBi0Otln§ 10 til of oooh dilutloa iato thts 
baosoooot of iodividoal adtilt of B&m age* the isotivity of tlio 
enmymiB w&s staSlod la tbo ^ t bonogaaate pr^pmted by booogoalslag 
the treated gat of tba losoot^^^^iiea^x f<i)»l#j4l»4a)« 
ralfftloa of OfOm't Tr^pbfairUli^ ff^^^y^^f 
Thu aatli^lty of lavortwta aad mtflamei doeroaaedi by ta and 
IS*! aft«r th« injaatloa of o.OOSt tripbeayltio oblorldo, fbis 
traad urograaaad and lahlbltod tbo aatlirlty of botb tbo dlgoatlTo 
«a«r««« (lavortaaa aad a^ylaaa) by 19 and IS,^  reapeotlvoly at 
M boars nftar traataaat, fNirthar* dooreaaa la tba aotivlty of 
tbeaa oafiraM was 30 oad as^ raapaatlvaly at 3d boars* Tba 
Plgur# 30. IttvartM* m^ aaylass iwt in tr in tli« gttt 
hoKogeiiftt® of hm yariooral» followiag tb« 
tnjDOiloii ot <liffftr«at ooao^nt rati out of 
tripbenFltin oblorido. 
o » 0«oa3^ 
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i i tg t ie t t I t i l i t l i l t l o t i wm rmf^ramA a t 43 hmtrw a f t« r t a j o e t i o a nbea 
tite p«re®atttg« of reduetioi i t s tbe ensjraes mttfity w&» M mA 
$n% r o i p e o f l v o t f • t»®t#r, t!s»r® w » r«eoir«iy I n tli© aottTrtty « f 
sli;;;nlfi<»«nt mt f 3 tttmrs aft@r l i i jeett«m« vth^m i t i^preved tiy 10 
aa€ a'1 over t&at o f pteviffa® valti^® (p^O*O3HPig*30% ?Q%1© 13)• 
Wttti resf^Qot to m@ imieetlQm of t i t t s GammutttmUmk o f 
f©at la ali lort^© t&cr® wa® re tao t ton of 19 fmfi ttS t a tli© a o t i v i t f 
®f imr^rtmf^ m& &ia^%m& r o ^ o o t t T o l r at 12 hoars o f t ^ r tti|@Q%io0« 
fliQii til© ae t t i ^ l t r o f t&o®© €fisa^si®s wm iafet&lt©^ feky ^ G»<I 32^ 
« t 24 li«^r® pos t - t r ea t i i t a t . Tk® tmtivttf o f lovortes© i^4 mi$^ttmm 
wm InMhitB^ to groator axtei i t t i i t l i tHo Inoroaso i n ttm&. f o l l o i i l i t g 
af ipt ioat iott en^ i t mm i i ®ii€ SS l^ r« i i io t t©i i mt $$ himrs fo l lowtog 
t u l e o t i o a o f the ott^eleal* Br th© appl toat ioa of t M s ooacon-* 
t r i t t t o i i t l ie ip»<iidi i n tti« to ]» iMt io» o f iavorta«@ ^ad aaortate was 
ali io r«oord@d at 4S hoars f o l l o n i n g ^ p i t o a t i o a , n b ^ tli# deereas® 
i n t!i« a e t i T i t f ««• »r 40 <ni4 33# (r<CO«C}S| ro»peotiT«l]r« hatvt 
• t SO hoars tte« a f i t i v i t f of ^9t% t h * •axsrseo rwMineA saMA as 
that o f 4§ hoars. Sat at f 3 hoars th» a e t i r i t y o f iavsr tase aad 
isartasa taeraftsad s t g a i f i a ^ i t t j r hy 7 and 9% rashest iva ly (rig*30l»» 
fa l i la 13) • 
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Inl«gtt<wi of 0>oasis TripHgayltiii chlor ld* 
file inhftMtioa i n the aettvltj^ of inirertase and axvlmm 
was M and 19^ respeetlvelir a | 13 hoars fol loving ttie treataeat* 
I t fartHer aeeroaeod «to@dllr m& pro^rooslvoljr asd At 3* htmtw 
after ttii» injeotioQ the f a l l In tlii!i aot iv l t r was W 33 ftnd ^ ^ 
retpecttvoly, Tbe porceatc^o of tnMbi t ioa l a tlio mtivity of 
tHoso e<i$3''ia«o taoroasod fart&tor one} at 30 ^otirs af ter iajeotloa 
tfeo doeroas® to t?i© mtivitf of tavertese and ai^loso v?ns 40 ata 
334 ro0poctlvoly» f&o lasiiraiiai inblMtioxi l a tlio aot lvl ty of t&ose 
©assycias by lajootlng t£sl3 oonocatretloii (tooarroS ot 49 lioara wt»ea 
tlio pereeiitogo of loti lt i l t ioa «i£» 57 astd ^ for lairortaso mud 
osByl^o rospootlvoly ( P < 0 . 0 3 ) , !?o fartber eli£ia@© tools plaoo at 
90 hoars bat at 73 boors after la jeet loa tb© c^tl^ity of botb tbo 
oassyaoo inoroased t^ 3 cotd 4^ respeotlyely {Hg* 300, fe^lo 13)« 
Taleotton of Q»<%t Trtpbeayltla oliloriae 
Follovlag tbe lojeet loa of tble oeaeeatratloa of trlpbeaKlUa 
ehlorl<l», tbe eet lvi ty of botb lavertase aalt oHtylase d(»or«a8e<l by 
31 and 33^ renfieetlVdly at 13 h<rare« rb« re4aetloa l a tlio aot ly i t r 
of botb the dlgettlve easyaes progreeee4 steadily end I t was 33 
fiaid 98^ at 34 bonrs postalajeetloa, At 36 boars ;tfter iajeotloe 
the deereese l a tbe a e t l f l t y of iavertase aa<l asQrlnse aas S3 and 
341 respeett'Toly, I4lc« tbat of tbe prevloos dl lat loas of 
triplietiylttn olitorldio tHo naxtms* laMliitlon In the ootlvity of 
tiotli the envsyman waa reoordfi<! at 43 hoars 1^ 011 the f a i l ia the 
mtiffity of lavertaae coid oaoriase vaa @a and 4a i (l^<0«03)» 
ThereafteFv the aotlTity of hoth tha eaassraes allghtljr laproved, 
ttowevor, the aotlvlty of hoth the eaiorttea laoreaeed hy t and iO«# 
respeGtiireljr at 73 hotirs after iojeotioa (Pig. 303, fc^le i3>» 
I n l ^ t t o a of Q.lt yrlphenyltto chloride 
T:I0 tnhihttor^ effect on the tavortase aad aarflaso 
m j t l ^ t r hy ttie Injection of O. i t tririhezi^ltln ohtorido a4ao 
atartod at 12 hoars fo l lo^ng the treotaeat raid ooatloaed t i l l 
the aasrlestm Inhlhlt iea reaohed at 43 hoara after treatmaat* 
At IS post»lajeotioa hoara the ao t ty l t r af lovsrtaae aad m^tme 
mm re8|>cctlvely 32 ead 305 lower thaa that of the ooatrol . Uke 
the other eoaaeatretloaa of t r lpheaylt la chloride the iahlhi t ioa 
oaassd hj th is ooaoentratloa was also steady and progreaslve 
with the laereese la t l ae following ai>|>lioation of the coaoea-
t rnt tea of the ohentoal. The ^erceatata of lahihi t loa for these 
ensgrnea was M tm« 91 resineetively at 24 hcmrs and aahseqaeatly 
97 and 99% respect I velr at 3d hoars aftar ia jea t ioa . the highest 
lahihi t loa for hath the eaaorms was foaad a t 43 hoars ahea the 
aaraeatafa af lahihi t loa mm 64 laid 93 for lavertaae aad aairlasa 
<PZ.O,(>S}» the activi ty of these digestive eaaynea wtm alaast 
121 
mte%«m^ At dO bourn (r)>0«09K ^ t «t t3 ^aitrs ma^lmm M t i v i t y 
vKS titgtter lir ^^ ^ <ia^ tiiiit of tanrertmra hy B% a* «9i[^iir«4 to prvvioatt 
r^mtties (P^0»t^K^tg«3Oot fail le i t ) » 
mmnw OF., \whmi^ m^ imEmtm^ or.,ma .gut ;imicmt'if4Tfei 
OF t^ i»fi>gmi.if$,% v,mi.coiifi3 f ASB» 
ft eo9«tji9t volttaa of ^mh ©csaoeair^ttoa of 0»oa3S» 0.04.% 
a!53 tfeoli^ gpts w?r© hf>iiog«algr«5<3 after i3» 24* 36, 4i» ©0 m>ii t3 
hwir® t» estlaalo tfi© tov^rtiis© cai3 «rlas@ t^ t tv i ty im ordor ti» 
C3^0ir< t^Qto tliG of feet of titjeetloa of this eiiealoal <m ttoio c^tt¥ity 
©f thBS^ dlf,0atlv© eaarae(i|ai)je,u(!l2!r »a^l^43, 44)» 
tn j fo t f 01^  .of 0,QO^f.,Iyi|>H<if^t.t.|f^ nydro^il^ 
Tli0 laMbi t io i i l a th® ^ t t v i t r of ia:irortas@ sa^^ o^rlat® 
nt tt liofirsi follflnriliig io|oetioa wm to «at^  7;^  re«pisGtiirQljr« i t 
foll9««4 gra4l<t«l inwtemm in tiitiIt)itiOA m& |iroAiio«4 t4 Had i2^ 
4«er«Mi* At 9 i ^ctars 90st<4fiJ«otl9n« flM InHl^llofT ootloa of 
tut * ooiioiNitrAttoii of TPTS ttootlmt«<l m^ lloor««o«< tbo aot ivt tr 
of Inrortooo MMI «i«rl«oe hf t9 ond i9l( roo9oetlfr«ly «t Jft fcooro 
li««t«>troiit««iit« flm aooroiioo %m tHo oot ivt t r of tHooo iii«rao« 
reeordod «t 49 hoam noo 33^ ta Iwvortooo ««<l 3aI t a oogrlooo* 
Flgttre 3t. Inrertase find amlame activity ta tlt« 
gut hovogtaate of J*, yartoorola 
oonoontratloiis of trlphenyltin liydrcislde* 
a OB 0 * 0 0 3 ^ 
a n 9«i .« 
o o o« Control aetivity of tasiflmt 
._o o« Control aotmtjr of inirertaaa 
—• • • iiqrlasa activity 
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At 60 Hour* following lfiJ«^ttoa tlie aetlYtty of t»otli llio onirM** 
r»mnia*ia a&mw m t!i«t «t 4S boors but at T3 hoars tHo rooovotr 
ttt tlie fiettirltr of ttiaso envym&m wm reeora^a tijr 9 «ad 5|^  
rosnootivelf for taifortiide m& ei^ias© C^tg* 3 1 % fidilo i 3 ) * 
laftottott of Q«Oit frlPithily 1 t i n aydroatao 
fli# trtjoottoa of tt i ls o«»ioootratiO{] of TPfQ prodnood ts^ 
r^^ot ioa i n iavortaso ext^  14"^  reOaotion ta the c^ar^ eso a o i l v i t f 
at IS tioars aftor la|eotiem« tHoro wae fartber looroaso ia tti© 
ta!itt}itosT aetloa of t&ls oospoaad om tM digaatlv© {^^j^sos 
aotivitF aad at 34 boars aftar tbo iiijootlcxa tn® rd<!tiotioa v^m 
33 asS 30^ rsspootlvoly* At 3S aoars after tli© iajoottoa ttiore 
imm ^ and 33vS l a M M t t o a la tli© ©otivity of tavertase ciad miylmQi 
with raopeot to tti© lojoottoa of tats ooaoeatrattoa of wna tUo 
pnalc l a t!io tnbiti i t loa of ttto icrtlvitsr was obtataed at 43 boars 
aftsr t{i9 lajoettoa «lia» tho ^oro^ntaga of f a l l i a tiia mtiitity 
ira« 37 mm 3S for larortaao ^ d aaorlaso respeottrals^ (V<0«03) , 
I'artfii^r <toeraata In ttia aot iv i t r of tliaao digastlYo ®acy««» vas 
aat obs«>rr«<f «Bd at 90 hoaru tfam aettr i t jr of tlia •ntsyma, wm 
alaost tito sMM as that of 49 iioars followtac Itt jsstioa, At 
72 Iioars aftor injootion ttis lasroass i a ths setirlt jr of iarortaso 
tm^ ai^rlass vas hy 0 sad 13i rsspsotivslr (P^0»08)(Fif« 3i t i , 
tmhU 19 )• 
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Injection of 0.025% Trlphenyltln hydroxldg 
W Injoeting 0,025$ oonoentration the slgnlfioant i n h i -
bitory effect on the act ivi ty of these digestive enzynes also 
started ivithln 12 hours after inject ion and progressed gradually 
upto 48 hours following inject ion. The reduction in the ac t iv i ty 
of invertase and amylase at 12 hours post-application was 18 and 
15^ respectively. The f a l l in the act iv i ty of these enzyaes 
increased with the increase in t lae following inject ion and at 
24 hours after injection the decrease in the act iv i ty of invertase 
and amylase was by 24 and 20^ respect ively. The act iv i ty of the 
digestive enasyaes further decreased and at 36 hours after i n j e c -
tion i t was 26 and 25$ respectively for invertase and amylase. 
However, at 48 hours highest inhibit ion in the act iv i ty of the 
enzymes was recorded and the fa l l in the act iv i ty of the enzyBses 
as compared to the act ivi ty of the controlled insect was 31 and 
27$ respectively in invertase and anylase (P-CO.OS), Like the 
other concentrations, the act iv i ty of the enzyaes at this concen-
tration also reaained unchanged at 60 hours after inject ion . At 
72 hours following inject ion the recovery in the aet iv i ty of 
these enzyaes was recorded by 9 and 5$ respectively for aaylase 
and invertase (P^0.05) (Pig . 3 i c , Table 13). 
12ij 
yff|»ftt»i| ^f p^Qp rrtftt^fi^i^p W^f^^^^ 
in%i%lH«a i s file nottvtty 9f tHetft tsB^m» wm 
tiro«^reiif»lve idth tHe tnoreaae tn Uc^ lag fotlmrlQ^ Injeoiloti* A% 
tti hoars «ft<ir tfm tnjeetiott at tlil« ooiiG@iitri%tt0» of tPtd ttt« 
re^metimi t» ttie ant iv l t r of iinrertase a»(S m^lm^ ^m by 33 aaS 
1§^ r0S|*»«ttvely« ft^ liiBlMtoffir affect pro^ac^ &y tii© iati@etl<m 
0f tMa ecHweiitrsttogi of WIS <m tu© aottvl t i ' of tUos© eagjrwes 
lucreasoa ftirttior MI^ gasr© 3* aa4 S3S iitlitliitioii for iiiiroartii»& 
mi6 m^lme we^BprntiVQly at 24 tesars after i»|eotloa« fa© IstM* 
MtwF ®8ttoa projliioea »y tlia ta | co t loa of tMs ooiKj^sitrattoa 
progrosso^ furtlior ciad re^eoS t&o as t i^ i ty of tootn t&o ea^wis 
l»y 41 «l^ 3t4 rospoottvelr at 3^ fenat®, f&o poole IwoH of lli# 
infilMtloii tn til© aottvlty of tliose <sii»y8^8 ^as ol>s®rv«4 nt •S 
tiouirs aftur tho lnjeottoiit irfo^ ii ttie p«ro«^tage of liiii|>^tioa uma 
49 iii^ mt rmpmtivmlf for iiiir«rt«to and ms^tme (i><o«tii)« ror 
!io«i«rttift9 tiii$ro ««• no «p|ir«olabl« oliiiiiie l a m® t iet lvit / of 
tii#9o «iif;r»e9 (?>C}«09)» eoiniir«rf tlit i io t lv l^ of liotii ttie ensjrwft* 
iiiorffMea tjiipreoliil^lr at t a hour* {io«t«la|«etloii (F<d*0S>(Fig«3i4i| 
rmu t3)« 
THo ialflotlon of 0«i$ fi>T» firo^ood •troac«r tabiliitloii 
t a tli» ftotivltsr of tlioao <itft«»tiv« ^^tymm* At %z niNtra followiac 
K i > U 
ta j i e t lo i i the tnll in ifie aet tv l ty of inv«rt«fl« mm «ar l«t« va» 
a» ana iS^ revpootiTelf• 7h@ i n U b i t l o a In tti» a o t t v i t r <»i tii»«<» 
<tlir.e9ttve en^foea slgalf ieantty itwrdOMa ftirtber end siir« 3S 
and aof redaetion I n inrertnte e i^ {igirtft»«« tti® ^ojr#afte i n ttie 
iidtlvtt]^ of these digestive mwm&9 i n teriw of fiereent In t i iMt ion 
m eoapored to ttie ctotivity of the enae^ a^es i n the oontrol was 47 
ani9 SB'S* Tfi0 peroentaf^.e of inldll»itioii at 43 hours af ter in ject ion 
mm 52 «nd 43 respeotlvely i n I ff irert^e aa<l aigrla»o» farther 
(i€torefl»e i n the «»tliritF <>f theae ens^nes wns/aotioed ne the 
ao t iv l t r Qt these ens^p»)9 reaeined oonstant nt 30 hour®* At 72 
hoatn the activity of inverte^e ondi ©aylaae reeovered hy 8 end 2:1 
reSpootiVelF (P ^0*03)<l?is, 31ef ^ehlo i3>» 
Bifferent HilnticHie (0*0(^^t 0.0i^» O.Q35^» 0«09% and a » i i ) 
• f TPTA vae topi eat I r applied on ado I t 1«« varteomi»> fhe fnaatitjr 
of apulioatien of eneh oonooatration mm the «aae» then at 
different intervale felloiriag ai^plieation gnt honogenati^ vera 
preparetf and the aottvity of aagrlnae and invertane was atndied 
(^i»e»di X T«l>le$ 4S« 40)« 
ngiirti 33* Iiiir«rtMo m^ Mqrlase ««t iT i ty l a t&o 
«at ho«oi«iiat» of Jj. Yart»orntf 
folloiring tbft toplOAl appIioatKHi of 
dif ferent oonoeatratlORii of trlphfl^^Ilio 
aoetat«« 
o • o,oas^ 
« • o.if 
o o o» coatroi ooi iv l ty of astylaso 
o o om Omitrol MOtlvitF of invartaso 
• • ••» Aagrlftsa aot ivt iy 
• • • « lavertase aeUvtty 
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. o*«. 
Th«t nlgniflewit Amrmmm in tt» aaUftty 9i tiir«rtftM and 
iiqgrtasft stnrtttd wttMii tn hours iift«r i^|»U«»ttoii aii4 pfcii||r«ft««ll 
•tftwtlljr unto 4 i hottrii tilioii t i l* Mgli«»t liilill>itl<»i wm AtlAiii«4« 
fl»0 f u l l in tli« io t lv i t r at 13 hmkwm post^at^pU^ftlioii «as i3 
and @4 for inrartaid and msrlw^ t^mprntiwrnly* f^rtlmr d«er«a)ie 
in t!ie aiativilr of IbciSd digesUvo &kv;yam9 «t 3* bottrft «as br 
i3 and t t^ r«ai^ @eUTely« At 36 ttoars following «^Uonti(m ttoo 
setivitr of iovertaso <«»1 aflrtaso mtm 82 ond i 7 i leas t&an tliat 
of tlio 00ti¥ity of ooRtroltod insaet* ^i»iaatt io&tliition in tlio 
mti^ty of Hioso oQSfnes mm oi>taine<3 at 43 hmam mt^i i t was 
07 m^ 3 i^ roii»«otivolr for invortiiso and i»^laae (FCO*Oil)* 
fnrtli^r a^roaso in tli® oetiiriiir ««» not notioed m4 at 60 noisra 
followinii i^plieatiofi tito ootti^tr of botn tHo tmsraos reaainoS 
eo«»tant» i!o»avor» at tS tioara post«applieation tii« aetivitir of 
invtrtate mvi a^rlaso iaoroatoA signifieimtlsr Hjr 3 mA 4^ 
rasoaotiiralf (t»/10»9S)(rii, 3aa» faUla i 4 ) . 
TIM to^ioal appUantion of inoraaaod ooaeontratimi of tPtA 
again siiono4 aigaifiaiiit froiroaoiTa inHiMUoa in tfto M t i v i t r 
of inrortaao an<i aartasa «aar«oa« Tba 4aaroaao in tbo a a t i ^ t r 
of thoao oMqnaaa at i t lionra folloatng apfiliontion naa 34 ant i i ^ 
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r99p««tiv«ly» 7li« iiiiilMtiMrjr trond et frfA was progr«»«iv« 
aait r«4tie«d tlie ootiiritjr of iiiY«rt«s« and aigr^ lM* bjr 33 and 
19$ r««i»««tlrtt1iy «t 94 tiimim aft*r •pplleation* the aotlvity 
of tliooo on«r«f}s fartber doeroaoo l^ vttli tbo tnoroaio ta tiao 
followlni applieaUon* M 36 iieara after applioaUoa tlio fa l l 
In tfio aoti%!it]r of thene dtgoativo onwym^m vaa 39 and 20^ 
raspeotftirelr* flia obsoinralioiis at 43 tioara aftor tlie troataaat 
ahotpod sasctaaa iaIiiliiticHi* The daoreaaa in the &»%ym&9 aotivity 
in farms of peroent iaiiibitioa was 4T and 33 raspactiiTQiy 
CP^10*0S>» Aa time prograaaed fnrtHar, inliiMtioa at SO hoarst 
mmt not obaarved* M 73 tioara tlia nativity of inrertaao and 
aiflylaaa ^rograasad l»y 5 and 7^ raspaotiirGljr (Pig* Bm^ Te!al& i4)» 
toalioation of O.Q«llfe Triahanyltin aeatato 
T!ia topical i^plioatioa of this ooneaatration haa 
aanparativoly higber iabibitary affaat on tha activity of tliaae 
aaiyaaa aa ao«|iarad to that of tHa |ira?iotia eoaoeatrations* Tba 
aativity of botli ansyaaa ataaiily dr^pad apto 43 tioara follovias 
tlia ^^pUaatiaa of thia aonaantration. Ttia dooraaaa in tHa 
Mtlvity af tliaoa aasynaa at 13 hours aftar amplication waa liy 
33 sad ttK raapoatiyaly* At 34 liaara poat«»traatMaat tHa fal l 
ia tka a a t i v i ^ ar iavartaaa tttd aiqplasa vaa by 30 and Z5$ 
raapaativaly* Tba paraaataga of iabibitioii in tba activity af 
tbsaa awar«aa iaaraaaad fartbsr and at 3d batira aftar iqipliaatioa 
135 
tii« f a l l in lli« Mtiiritf mm by 4T «iia mH rmwp^ntir^ly, Vitli 
r««|>»et to this o(Mio«iitriitioQ tHe p%9k of tii« inliilkitioii l a tli« 
•nsfiio aet lvl ty w«» Obtaiatd «ft«r 48 Itourc followiAc treatKciit 
md tbe r e d a e t i ^ i n the aotivlty vat 53 «ad 41% i n imrttirtM* 
and tmflM* r«ap»otlv«ly (r<10.08>« fb«r««ft«rt tii« i i i l i i t i i t i«s 
in tht aet tv i t f <if tli«8« «niQrtt9« was l ika tiiat of 48 nouura* At 
12 lionrt aftor ttie topiiial appUoatiw t i p i i f i e o n t inoreaaa in 
ttie aotiYity of invertaaa mA anirlaaa vaa ooliead bf 3 and 8^ 
reapeotlvaly (Pig* 32e» f i ^ l a i4)« 
^p l toa t ic^ Of O^QSf fy^ffl|aiqrU^n mx^Htf 
following tHa to|>ieaI applieatlon of t i i ia ooneantration 
of fFf A tbe deeyoaaa i n aot iv i t r of inirertaaa and ae^laaa at i 2 
Honra waa 29 and 32^ rasfaotivalr* fbo radnetion in tlie aoti ir i tr 
of ittTortaae and aarlaaa at 24 ^onra «id ^ boar a poat»applioati(m 
waa by 33 md 29:1 and |I8 and 42^ raapaotiira]^. yitea tbe ottiar 
oonaantratioaa of fFf A tfia liigboat intii l i it ion by tbia oonoontratian 
vaa alao obtalatd aftar 48 boara folloidlng ap|ili«ati<M« aban tba 
iabibi t ion in tba aeti ir ity of invartaaa ind aoorlaaa waa 6 i and 90% 
raapaatiTaiy« iPba aat lTi ty of boib tba ^asyvaa at 00 boara poat** 
applination raaainad aaaa aa tbat of 43 bowra* 4t ta boara aftar 
tba topieal applieatioa an iaoraaao in tba aot iv i ty of invartaaa 
md aiqrlaaa van aotiead by 8 md %% raapaetiTaly (Fig« Sad* Tabla i 4 ) , 
ISG 
Am»llg«Uoii of Q>t^ TrlphtgylUn lipgtata 
Th« inliiMtlon l a tte« digest ive «iii;Qraes aot lv i tr oiHis«d . 
hy tbe topical applleatloa of ttila oonoootratloa of fPT^ «as 
hi^h«at aa eompsred to preoatflog ooaoQatrations* fho redacrtloa 
ia the (setivit? of these tflscatlve eaagraioa started withla 13 
hours and nt 13 tioars i t was 34 oad 2S>S for lavertose and aavlase, 
Tbe lahlbitofy aotton oa tbo cHjtlirlty of ttiese easi^ nHis produced 
by the topical appltoatioa of t h i s chealoal «ras progresslire and 
there waw 44 and 391 ddcroase at 24 hcKira fotloolag the applioatloa« 
At 30 hours lifter the treataeat the f a l l i a the aot ivlty of 
lavertase and assgrlase was hjr S3 and 40;^ rospootively* The peroea-
togo of faHlhitlon after 49 hoars «as ©a aad 31 respectively for 
lavertase end afflgrlas© (P<0.05y# At 60 hoars there was s l ight ly 
»ore iahihit loa la the act iv i ty of aiagrlasa hat the ««Jtlvlty of 
lavertase started rocoverlag (P>0,05)« At 7a hemrs after the 
topical applleatioa there was 6:> laorease l a the aotivlty of 
awylase while the iacrease la the aotivlty of lavertase waa hy 
15 J (Pig, 32e, Table 14). 
t r i a . EFFECT OP TOIPICAL y^PMCATIOIT OF TRIFHSIfyi^ UM CHUlMlDr: QM 
ROHOGBMATE OF LgPTOCORlSA VAMOQItlWS PAi«. 
Por stadyiag ths effect of tripheaylt la chlorlds oa ths 
act iv i ty of digeative eajoraes* 10 wl of different ooaaeBtraticas 
Fifure 33. Iav«rttt»tt and mayl9»% aoUvliy in tlie 
gat lioiMseiiattt of J*, vrieornim 
folltming tile toptoal lepsrUoatioii of 
different ooaoeQtrationa of triplieiijritiii 
chloride* 
e • 0 ,033^ 
e m o.i:s 
Coatrol aotlvity of asi^lea& 
coatrol mttvity of invertase 
-•« i ^ l s s e BOtlvity 
-•« laTortoso aeilirttf 
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Fig. 33 
138 
wtr* tepieally appUttf. 71i«ii «t diff«r«Bt iat«rrala «f %!«• 
follftvlng topi««l •ppUefttion (13, a4« ae» 49, 80 md 7a HOMni) 
th« gtit lioa<»g«iiAt«» v«r« pr»pftr«4 «ii4 tli« aetivity of lBT«rtMtt 
ADPlieftttoa of Q.OOS^  Triphanyitln cmortda 
On topieal applioatt<m of 0*009^ eoao«iitration» i t waa fomd 
that the liibllittlfHi In the activity of digeative •nwsrwm invertaaa 
and aaylaaa at i3 hours following the applieation vaa by i3 and ir^ 
reapeotiToly* The iahibiticm in the activity of these eaayitea 
increased further and produced 2i emA tt% reduction at 24 hours 
after the e|»pUeati<nt. fhe inhihitox^ aotioii of this ooaoentration 
of triphenyltln chloride cm the activity of these digestive ensynes 
farther increased significantly and reduced the activity by 24 and 
19^ respectively for invertase and aaiylase at 36 hours folloidng 
application (P^O.05). the aaxiauM inhibition in the activity of 
both the en^ynes (Bt% for invertase and 22% tttr aaylase) was seen 
at 48 hours following topical application, Latert further increase 
in the activity of these eaiy«es waa net notiosd. But at 72 hours 
pest^application the activity of invertase and a^jrlase increased by 
7 tfid 9% (P^LO.OS) (Fig. 33a, f A l e 15). 
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the ett%ot of topieai ipplfQuUoii of ttiit eottOeatrAtl^ 
a%mm^ tsMMtlfm in the aittvitsr of tairertiuie «ia emf%0m& W 
13 mtA £2*$ re«9«ottir«ly «t 12 i»ost-app'ileftUoit Hoorti* ftio iatii-
MtoiT tr®»d of tfilii oonoonlrftttoQ on th9 flfttivit/ of botn tHo 
encyitfts progroased witti ttio inoreaso in tloo leis foltovliig 
i^plioatlim end giro i3 and if^ rodaotioii at ai tioars pott-
opplioettoii* fHo iitiillittioii i» tho Aotiinty of tHo oasornoo by 
t!i0 topioat eqpiplloatioa of ttiis oonooatratioa iaereci9e<! furtlior 
cad prodaoedl 33 and 33S rc^otloa at 30 Gioara and 31 and 23>S 
rodaotioa at 48 boors la tavortoso aad airiaso ro^oottvoly 
(PV^OtOS)* fti© aotivttr at 60 boars attoired ®liglit taoroeao ta 
l>otli tUQ eafl!F»e«« M fa lioara ttio aatlvitir of t io^ the dtgeattve 
^asr^ raa laeireasod stgntfieisitlsr aad raoovof^r bj^  9^ ia invcirtaso 
and d^ ia aarlaae ^sy«»o was oUaofrad in,g* 33by faHIo 1S)« 
%ffl|<^i|t^oi| of (^^f^pi 1trtphfarl^^ ql^loyld^ 
Tile offwot of tO|>|oal i^plloatl^i of itfsbor oono^ trail on* 
of trlDiiMSfltia eblorldo oo tHio aotlvlty of iorarteso m& e^lmn 
ia tlia gat lio««gaaato of l<oatooori»ft varloora^a a^ala atiovad 
progroaaiiro traad, fiio fall ia tba aotiintjr at 13 boar* follo«lag 
tba to^laal api»li«atioa vaa 31 mA %5% r««i^ootliroly« Fortltar 
doaroaao ia tbo aot ivi t / of tiioaa ^nwymmt vaa obaorvad at 9* boiira 
\rf 89 and Zi% roapoatlvaljr* At 36 hoara 90«t*topioal appUoatloa 
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tk« f»Il in «ii« Mtivlty of iiiinortwi« and «irlft«« warn Iqr a» «»4 
1S1( r«»ii^tlv«ljr (l»<cO«09)« lAH* tb» «tli«r ««ii(i«]itrftnoB« •£ 
trtpli«it3flttit «^Urtdo» Miatm iaiAbitioii ^ ttai« «ft]i««atr«tiiRi 
««• Alto attiilii«a at 4d tioiurs mtt«t t ^ toptoal «|»|tU«at&oii» 
FnrtHer iser««9» in the tnfiiftttiwa of tti« eai3r««s aotivltjr «•• 
aot Sean* Snt t&« Mtivltr of tawmrtms* taereased ^ 3^ tt»d 
thai of &vlm9 W t$$ r^apeotir®^ at T3 o^orai follooiiig topteal 
«|ipUoat|oii of tKti» eoaoeatratiim (f ^0«09)(Fig» 33ot f£^l« iUl)* 
^i>tloati^on of Ommt ^inhemrtttm ehl»ri4p 
flio fi|i^Uoeti(«i of tills oonooatratloii of tripboarltia 
ohlorl<!o prtMkkee& otroiigor taiiiMtoiy of foot on tHe aotivity of 
invortoio and «arta»o« 4t 13 lioars following ^|)Uoiitioii t^o 
foil ttt tlio tnvortaoo mS amtlti»it ootfirltr mm hy 33 ema ai% 
roipootlToly* fh» roAiotioa fa tlie ootivitr <>' tliooo mtgtma» 
woo w»r<» pronottatoo^ l witit tho inoroaso In ttno log follooiag 
nofitiootioa* flioo i^tli tko ttso l«s ^^  d^ t ^ t ^8 <»>^  <^) bouro 
tlio tfooroooo Is ttoo ootlvttr of tliooo «tt«yao« vao $% tmA aft% 
4i ma 331% BS tm* 49^ OM4 86 «•« 44$ rosi^ootivoljr for inrortooo 
Mi4 mri«*« (r<O*0i)* At fS liowro oftor tbo topiool appUoottoa 
tHo oottirltr of iMTortooo mM OMTIOOO «tiowo4 roeorotr %r 4 «ii4 
«< wmprnttwlf (rit* 9S4» TiHU tSK 
14:^ 
Appltcation of O.l'i Trlptettnyltln cmeyiaa 
rolloviax tli« topical appUoation of tliia ooaeantratioii, 
the aotlTltjr ot botti invertato and aaylase deeraaaad by sa aad 
aa^ l respootlrely at 12 ttOars, UMe tiie littiibltory effoot of 
dlfferont coooentratlons of fFTA the iobliiitioit oaiisod by the 
topical applioatioa of tliis ooaoeatrotloa of tri phenyl tin 
ohlori<le also progressed signifioeaitly m^ steadily wltti tbe 
Inerease in tine lag folloviog ^^plioattoa. fhe InMbltioct in 
the activity of inrertase end aaorlase at 24 cmd 33 hours post-
eq^plioatioQi «BS 50 and 46^ and snbseq^ently S6 and 50>S respeo-
tively (l>^0.<^>(Pig» 33e). fho inhibition in the activity of 
these enaiy»e8 was highest at 48 hours following the topical 
application (02^ ttxe invertase and 38^ for aas^l&se)^ At 30 
hours no ohaago oooorred in the activity of these ensqrjBi0s(l*> 0»05)« 
Howerer, in the next 13 hoars there was significant increase in 
the ostivity of these enxynes bat i t was nore for invertase than 
for aaylase (12 and 9% respeotiv»ly)(rig, 33e» Table iS)* 
xi ib, grygct OF TOPICAL APPUCATioM QT fftiPHgiiyLTiN mmionpR 
Qy THE mnYift OF anrLise MD iifVEiiTA f^ OP im cor 
H0H0G8?yAyg OF l.8Pf0C0RISA YAMCORWIS PAB8» 
fhe Icaovii <|a«itity of the desired eeneentratioas ef 
Tripheiqrltla hydroxide (TPTH) was topically applied on eaeh adult 
laseot* The gat howogenate of each treated insect was prepared 
rtgure 34• Iav«rta«9 end ai^flMe aetlvlty la th« 
Sttt !ioaMigenat9 of Jb« imrtoqraf 
fotloisiag ttio tapioal application of 
tflff^jraat ooaoeatraUoita of tripbeayltia 
hydrojrldo* 
a n 0«<KKS^  
o-^  o o» Control aotivity of aoyloae 
Q o on control aotlvtty of lovortase 
. . • • ARQrlaso aottvtty 
, , • m lavertaso activity 
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• f t«r l i t M« 36» 4t i 90 M«l 73 ftmirt f«li««tiig «99li««U«i f#r 
tiMi ••tftaftttM of •wlamm antf i»v«rl«ii« MUvt ty {/^ptmdin T«itol«s 
•ff««t <m tilt aot iv t^ «f dls«atlv« lavvrttf• MUI ««rl««« w«» 
•b««rr«a «t td Umn «ft«s tuo «otIvltjr of tiieoo oaw^wm* wm 
r«aiiQ«4 %r t l «iii 7% r«op«oUv«ty« ffltli respoet to t M * «oao«a* 
truttoii Also tlitt tii«r«ft»« to t ^ ittHiMtioo of ^o aottvitr of 
thme mmw^m «m rot«to4 vttn tHo 4aroticia of ti»o of tor tlio 
troo^ioot* fteio tlio dooroftoo ia tbe aotlvltr of iavortooo aaa 
ffiirlooo ot 34 Hoar* oad 9t boor* oft or toptoal oppUeaUoo vos 
IS maA i2 f ood 8f iiid 3ft$ roo|»oottiroly« fortbor 4looroa»o in tJko 
«»t tv t^ of thtso mnofwrn ««o not oooo and at 48 boaro tlio aotivltar 
of tlwio Miajrvoo wao liko tliat of 94 lmuro« Booovort at 90 l^mro 
aftor t ^ 099Uoattoa^ ^9 mttwity of ^ t i i tlio digootivo oaajraoo 
ofirto4 iaovooolag «i4 tator <73 Hoora) t%o oetivitr ^f lavortoao 
oa4 iortoto lftoroaoo4 otcatfiooatljr (7 ott4 3K)(Plg»34af foiilo i9)« 
iitllffHw •f »ffIf MfiiMrinT Wrffiot 
Vfeio of foot of toftoal ipplioattoa of tmo ooaooatratioa 
vao oo«9oratiT«lr otroagor oa tlio aotivttr of lavortooo oa4 
a^floio oaainaoo Vum tkat of t te firortoao ooaooatratioa* Folioolaf 
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t%» ttnntleatloit tti« de«r«fui« la %U« imrwetsm^ and a»iyl«»« a t t lv i l r 
iit i i li«nr* im* te md i t i r«iip««itiv«Ir* tut iiili|liltl«»i imfmfi. 
mrltHir ffii^ iia«» i3 ani at"^ redaetton r«»i»&oUv«lr at 34 Hours 
{ia«t«ii|i|itiofttt<ia* tifttert thm taMMtovy Asttvtt^ of !iot& t£i@ 
<«ii«3^ ««i at ^ lioi3i>ii tfior«a9di stunifieiiBlljr ittd tit@r« ««• red»ett<Hi 
(If 2*1 una at"^  venp&ettnt^lf* 1^ © iiHilbitorjf t r ^ a ot tli<t»# @ii«r»es 
«etlvitF ugr ills «pplloati«m t>f tMs doaoimtratioa ftirtli^jr tt^er&m&A 
grmn^Xlf m^ ataffi-IHy asa prodnoiKl 3S a»d 3i:l re^aottoii i n tim 
mmtivity of Isvertiw® eni 63grli»® respeottv©iy «t 43 tioars after 
t!i9 taiiloa;! (!i|>^UeaHaa Cs*'^ 0»(B)« r^sraaftert ioltlditary aoti^ttr 
&tapp&& tor h&th tba ©na^ jrwi® lis)t at fu hmm mSt@r tua traatsnat 
tfto aattHtF Of ictv^rtasa emd a^laae titaraese^ b^ iS^I aaS 4^ 
ratipoattirelF C^'^0«^)(^t§* 34li, fa&Ia tSK 
At 13 iiaara aftar nppUaatlati at s»*Qm% ftmi taa aetsirltr 
af tavartata asKl a^orlasa vat 19 att<3 i$^ laaar liias tliat at t&a 
aaatratlat! tnaaat* tiatar #»» tliia tabiliittoii wa» gra^al m4 
ttiara vaa Si naMI I t t raAiatlao in tlia aatmtjr af isivartaaa ami. 
airtaaa raapaattvalr at 94 liaara« jIt 9$ ^attra th^ daaraaaa ia 
tlia aattvitF vaa 31t ia tairartata aaiS aS:$ i» aiqrlaaa* fika paak 
ta tiMi talitliitiaa far Hatli tHa aaaraaa aaa raaar^lai at 4B liaara 
aftar taftaal uppllaattaa m^ I t vaa 384 ta iavartaaa aaul 3li4 ia 
aarlaaa* rartHi^r talilMtiaB ia tlia aaajraaa astir i ty did aat 
1 4 V 
net i f i t r «f liivtrttt»« tfior««s«4 hf 3'i ftft«r 73 ti«ar« of tr«iit<Mat» 
Ti#l» IS ) , 
jtoBliegttiitw of Q.OSt^ipHeaylttn iiiNlroa^a« 
fills «OTC«nitrattoa of wtd laHlittea tli© a e t l v t ^ «f asarlnsa 
fiore iB^a tHat df Iiiv3rtii«a* .4t i i !i0»fi iitter tUe e^pHemtt^m 
t!i« f a l l in the mttvity of m^las® tmA twnfertm^ wem empn&Hrmt:^ 
07 m€ tlt:l. fMs tniillittofir tread eemilam*^ fart^^r atd ra^e@d 
tlie mti^tf w ^ «»^ ^ i ^ rmpmti^ely ©.t i t fimu^ after ta® 
a|i]^tteatl<m« •fn© a^pllOAttos of tills ci<iiio@iilratlo» of wm 
firoiSmoe^  40 ana $3'S <l0oro4isi« at 33 bottrw followiag c^ptlootloii'* 
ftio i»ea^ l«vol of t ^ iniiiltlUaft l a t&o aotlvltr of tHose omsraeo 
was foimd fit 4S tiourai w^n tEte i»orooaiog6 of ia&IMtlo» woo 4^^ 
io ii ir^^o i»itl @ir$ In lavortcBo (^^0*01)* tm la&lblloiT troaa 
flu t!i<« mwm^» ootlvltF wmteAn^^ ooasti^t at m &ioiUf»« umtm^Tp 
tii« ootlvltr of mth tti@ i^aigrii@« sHowo^  foootrety ot 7 i teooro 
li««t<H^i9U0Att'>ii« f ^ locirofioo lo msflme aad lavortoiio oetlYltF 
%r 13 twKi 9^ roi|Mi8tiv9ty iB^Q,mHna* u^w ^«^^« tBh 
148 
m* lalitbitiott in tti* aotlTlt^ of lor^rtaat wad anQrlase 
•t 13 hovatm folloiflitg tti« topio«l appUeatlon of 0.i% fPTB WM 
38 alia 37^ r««9«ettYolr* l^ io Aotivitjr of both the lUgiioUTo 
enzymes forthor 4ropp«4 •toodlly and signlfloantlr «iul prodttood 
33 and 33% redttetion «t 24 hours aftor applioatloa. fhe inhihitorr 
traad of this oottoantration tnereaaod further and oaniod 38 and 40% 
raduetioA in the aotiirity of iirrartaaa and a^ y^ laaa raapaativaly 
at 30 honra poat^appiieation. fho higheat inhibition in tha 
aotlvity Of both the enxiraea vaa ohsertred at 4a honra after tha 
applioation» lAen there wa» 52 and 461$ inhibition in the aotivity 
of invertaae and asoriaae reapeotii^eir* l^ nrther deereaae in the 
aotlirity of the eaieyaea waa not fomd* Bot at 73 hoore follotvlnc 
the apptioation the activity of invertaae and aagrlaae inoreaaed by 
iO and e^ reapeetiTely (?^0,0S> (Pig* 34ei fiible Id)* 
OISGDSSIOll 
nyitil«rmi» etngnlatmi end l*»rtf»laii«t» wr to t tn« i vodiu* e t i lo r l4« , 
nlokel etilortde mn^ M«iig«fi(»«i« oti loride i n eoaetatrat ioas lowor 
thnn one f)ere«Rt htwrn notiiratfng e f feo t on th& emyl&a9 etaa 
S{iv«rtas« seeret«d t»r wittier tli® sa t lvary gland or tba gat of 
tliQse Ifissota* A l l lti09Q chlorides eohanoe tbe aativity of tli«8o 
enxjraes t>y 0 .1 I oonoentraUoa of tiie roapootivo olilorliiasi aii<S 
the ao l tv t ty « t« i» l l l f iaoroasea W r e t a i l vo i r higher ooaoeatra* 
t ions* f i l th respoot to alfHisi a l l the ohlor ldes tho ouxiaua 
a^tivftUoii 9mvtr» by O.O^ S conooatration* XIow@iror« nottgoticse 
ohlorldo aotl*ratod the sa l i va ry mayittSf® of JU, f a r l e o r n i 9 and 
!!• etngttlntas I n lessor dogroo than by othor ohlorldos* aot in 
JS* otagtilotas and £ • wiorlomio smnganoso ohlorldo proved to ho 
Afi setlvo sti twildtor as niokol ohlorldo oa the sal lvory amylase. 
^^iri (it>S9) reoordod se t lva t lon of ooUvary aaylaso of 
tygas dlsoonst a t pn 9*0 and pa 7«0 hy lovsr ooaooatratlon 
of VaCl. At pa «*0 ac t iva t ion hy JfaCl aaourrod a t loss thao 
10*^11 and roaohod a Maxlatia i n tha ras^a of l a * ^ 1»B n iO*^ll« 
^ooovar, i n JL«. varioor«is> D, ainaalatwa «od £ • a»srioaaa tha 
sal ivary awylaso a a t i v i t y was s t i l l aat ivatod hy h i i ^ r eonooa-
t r a i l oa of "laCl ! . • • 0 , i ^ MaCl ( O . i t M I O * * SlaCl l a 0.015 al.) 
and najriLsMa a a t i v i t y a t l l l aooarrad whoa ^mQl aoaaoatratioa 
15u 
iQer«a«i«<! apto 0 . 9 i . Uowevvr, t»0$ "^aCl was not so • f f « « U v e 
MiA rcKlaood th« a o t i v l t y , Borl (1969> far t t ier oliserrsd tlie 
aot lvst io i i of saUvary SMtylass of JL* dtsttoast t»jr HaCl and AUO^* 
nmiisivmr^ U. ynrloeraAst |^ « olnaalattts ( a lso aaa iptsra) as wel l as 
^n £ • saisHoana oota l t ohlortde was not able to act lYats e i ther 
an^lato or Invertase a o t t v i t y in tl&e sa l ivary or gut lioso/ienates 
at pR S.O and b^ tlte prossnt ooaototrat ions* ^ i o i i a r l y noroario 
oftlorldo was also not found to aot ivata tliose eiuByMes. ^ t botti 
aoronrio ohlorlds and oobalt ehlor ide were i o b i b i t o r s on these 
onfrmem wli«»n those were used i n oonoeotratioas O. i to 0*9^ 
respect ive ly . 
00th sodium n i t r a t e end otaoniuoi n i t r a t e are strong 
aot lTators of aaylase and invertase f ro« the sal ivary gland and 
the gut of a l l the three species of ioseots used i n the present 
1nvesti«;atioo« nori (1970) also recorded s i i i i l a r resnl ts oo the 
^ttt n^flase of Um d isoensl . t«ater, Uori ( i 9 7 a ) c l a s s i f i e d 
ffeteropterons iwifs i n d i f f e r e n t categories oa the basis of 
aetlvftt ion or i n h i b i t i o n of the sal ivary a»ylase by chlorides and 
Qi t r a t e s . However, J*, var ieorn is and 0 , ffin&tflatas f a l l i n 
speeiat category of tfeteroptera beoati.<^ I n these species both 
asnrlase or invertase of e i t h e r sa l ivary gland or ^nt o r ig in are 
act ivated by chlorides of sodiu», n ickel and siwigaasse* I t uttjf 
be pointed out that p lant feeding bugs get the i r s a l t r e q u i r e -
•eats frow the sap of the host plants and these sa l ts aiaced with 
the i r ssl lvary secretions during the ex t ra i n t e s t i n a l digest ion 
1 r: 
««9r lift •tiekad In tbe allsoataxy oanal. Th«r«for«, I f the 
ehlorl<1«s aad nitrate* of eertaln aetals can activate tha 
•ativaiT ea^«e»» they aim also ao so for the gjuit ensyaeat 
firovtdTed the 9ptiflW« pn for the aotlvity of amylttse aad 
inirertase of nnTlvary glaaas and those of aliaeatary oanal 
reniRln the aime* As in JU, vartcorala and V, cinioilattta the 
present investigation shows that pil &.0 i s the opt!man for the 
aaiyl«9« and invertaae aotivtty aeereted from either salivary 
glands or the alineotary oanal* 
Fho inhlhitlosi in the fiotivity of these ouzyauis in 
h' ygrloornis, J>, ein^a lataa and £ • Bfertotma by oohalt chloride 
and aerourio chloride snggosta that in the prasenoe of heavy 
taetal0 the ehlorldes oay not serve as activators* Although 
eobalt ohiorido has a aoteoular weii;ht 130*0, i^loh Is nearer 
to that of niolci^l chloride (139*5), y«t I t la strong inhibitor . 
This inhibition »ay be sujiuiested due to radio*aotive nature of 
eobalt* Heroario chloride i s well Jcnowa to Inhibit the enxyoe 
act iv i ty la aaaaals* itius aaylase and Invertase of the present 
S!>eaies are In a way tike those of naaaalian enxyaes* 
fi^irther, the iavest lgat loas on Uleroglyphus algrorapletuy 
•»** t^sptecortsa varlcorals show that the application of each of 
the selected dilations (0*009^, 0*Oli(, 0*025 i» O.OS^ and 0*1^) 
• f the trlpheayltla asatate (fPTA), triphenyltla chloride (TPWlg) 
and trlaheaylUa hydroxide (TPTil) lah lh l t s the aotlvlty of 
aaylasa aad Invertaaa la the gut hoaofenates of the respectlvs 
speelaa* 
u«^ 
la nt0rogiyptm» aifrorgplgfat tha «ffi»et of topioal 
Appttoation of fiOBh dili itlon of trlphenyltla Metiite (fi'fA) on 
tlie fitdtivity of tHe digflstiTQ aoQ l^ase and Inirertttiie vaw inhibitory, 
Farther, the iablMtory trood oa the aet i idty of both the eiuyjies 
hy this ohomleal was progreaatvo with th© ittorease ia oojsoentra-
tton ^f}tle«l« Tho inhthitlon i a the entymm aiotivity by the 
applteatioa of the TPTA t^ as lotreat hy 0,0J3l ^t^ highest hy a*i,«. 
411 the soleotod eoaoentrallonfl of thia oheaioal prodaoe^ highoat 
Inhibition in the aotlvity of both the eng^ynea at 4d hours after 
appllcfitioa. aow(<nrory the inhibit ioa in the aotlvity of aoiylaae 
was laore s lgai f ioe»t than that of Invertaae* The iahibttory trena 
In the aetlvity of both a'uylase mid invertase ia the gat hoaoseaato 
of n[, nifi-roronletaa. prodaoed by the iojeot lon of each of the 
above aientionetl rtllutlona of TPTA, waa roaoeotively parallol with 
that of topleal application, b«t the intensi ty of iohibi t ion was 
nore pronounoftd. Purth«ir, the injeotioo of eaoh ooaoeatratioa 
of Wfh also oastaed «axi«Mi» Inhibition at 49 hours after injeot loa , 
^n in oaaa of topioal applieatioo, by iajootion a lso , 0,ij» 7FTA 
vaa aoat affaotive to inhibit Uie aet iv i ty of both the ensyaaa 
Mid aimrlaaa aotlvity vaa redtieed more than that of iavartaae* 
ihon these grasshoppers vera fed oa leaf treated with a in l lar 
aeneantratiens of TPTA the aotlvity of fM^lase and invartaae 
afaln r^OnetA and the trend of inhibi t ioa was progressive by 
ingestlnc lower to higher oonoantratioaa. The aet iv i ty of both 
the •M^yaes was inhibited in the insaota 34 hours after the 
r; 
minllofttlon of an^ o one on t rati on of rf>¥A, Tbe inhibit ion in 
ttiQ aottvity nf these enslaves w«it least by oittiiig loaf iroatod 
«ttii 0.005$ «md aaximaa Inhibition ooourred bjr fooding O . l i 
TPTA at 60 liofirs aftar intalra of traalad laaf. 7fto i s^ lb i t ion 
was ttore on the iavertase aetiirity tbcui on aayiase* 
In liegtoeortaa yarioernia by the topical application of 
eacli of above aentionedi eomientrations of fPTA, the act iv i ty of 
aigeatlve iavertase dropped nora than that of aoylase. ?ha 
InMbition in the act ivi ty of both the enaeyttes started at 12 hours 
after the aprilteatlon eod steadily jirogrosv^ed irith respect to tbe 
strength of 7FTA and length of t iae following applioatioa, 
aifflllor to the tr««id as observed in ease of «• nify^roreoletas. 
tlo«ever, the degree of inhibit ion in the oottvity of both the 
en9!y«(»8 by the topical application of any of oonoentratlon of 
TPTA tras more pronoanoed in t««v«rl|,cerai» than that of 
3* otfgrereoletas* Farther, aaxlaaa inhibit ion in the act iv i ty 
of both the digestive onaoraes of J*, varicorals was observed by 
0«1< eonoentration at 4S hours after i^jplleation. the application 
of respeetive eonoentratlons of WPTA by inject ion also resulted 
in proi^resslvs trend of inhibit ioa in the act iv i ty of both the 
digestive ensyass of t . varieorats. ^ t the percentage of 
redsetiea in the act iv i ty of both the ensynet was acre signlfloant 
as eoMpared to that of topioal sfplie^tion with respect to each 
ooneeatration , farther, by ia jeet ioa also the inhibit ion of 
j r b'i 
unsjriM a«t ivi ty was ninliMa«i tiy 0,00$ £ md naxittum by 0,1% fPtA 
at 4<) hour a f>otit<^Kp9lioatlon» a ptiaaonatnon like that of topioal 
anpHoatlon of aiwAlmr a l lntton of TFTA* 
t t vaa alao obaarved that tha toxical oDpliettliou ot tti«F 
ae«e qtiantlty of irartous ooooaiitratlciisa of triphony 1 tin ehlorldo 
(Tf fCl . ) , atal lar to thosa of TPTA* also aaxised retiuotioa l o the 
aet iv l ty of th<»«« dls^oattvo eii«yttos of H» ntgror@iyietag« Howovor^ 
ftenerallyi tho Inhibition in the ^ t i v i t y of both the tligostiire 
onxyiaea by tho topical applioatioa of fPTClg was lesa as ooapared 
to that o«paed by tho topical applioation of tho rospeotivo 
oonoontrationa of fPfA» fho trend of inhibit ion was ataady on<I 
pro^reaaivo with respect to the applioation of higher eonoontra-
t ions , a^ain« in H« njgrorepletna* lifeo the topioal applioation 
of fPTA, by the topical applioation ot fPTClgth© peroentago of 
ra^ttotion In the aetiirlty of anylaae iraa aore than that of 
invertane. The effect of inject ion of different oonoentrations 
of TPTClg, lilte those of fPTA, mm aluo inhibitory on the act ivity 
of both the ensyaea* The reduotioa in the enxyne act iv i ty «aa 
lowest by the injeotion of 0.009^ of th is eheadeal whereas amxiaRia 
inhibit ion waa reaorded by the inject ion of O.i^ at 4S honri 
after the in jec t i ea . The inhibition in the nativity of theaa 
enayaea W the injeotion of varieiia eonoeatrationa of thia 
orfiuietin eoMpenni waa aoak|i«ratively teat than that recorded by 
the rftap#etive aenaaatratioaa of ?I*TA, Further, i t waa fonnd 
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that fch« Inbibltion of the entywm mtiyity emi^ «tf by f«edlnit 
aittmrnnt oononntratlons of TFfCl^ to U, nlgrortolgtua ««8 
oonparativety torn a» eoaparcHil to that pro<luood altHer by tiio 
tOjp i^eal Bppllefttion or t»3r tngoatton of «li« r0»i)@oilV8 4»oaesatrA<» 
tlon» to thme grasshoppers, Moreover, the inbibltiOQ tn the 
aet lv i ty of thoao «»itxyttf?s startcHl In alaont 24 hoars after feeding 
the tr«at©d leaf agninut t3 ho«ir« after topical apnlioation or 
Inleetton* The highest iahihi t ioa in onzyaRss act iv i ty hy the 
In^ostioa of each ooaoontratioa of th is oheialoai was produced la 
ehoat 00 hours after ingostioti* fXt^ erever^  toy iagostloa of il.UOS^ 
blHtiost inhlhit ioa in oastyoio aot iv i ty oooorrod ia about 43 hours 
after tng«$stion* f t , thoraforo, stingosts that d l lo to oaturo of 
WTClg fiivas md raaots with th& digettiv'e juioo oach (luioEcer 
than stronger conoentratlon of the ohc^aioal. lo JU, varicoral»> 
by applying fPfClg topical ly , thij tread of iahibit ion of act iv i ty 
of both digestiva antflaaa and iavertaiia wa» lilcc that of 
B* «l«rorealatag. but tha intannity of the inhibit ion was •ore 
*"* h* yartcornia thwi fl, niaroraoletmt. farther, the topical 
apiilteatioa of fPTCl^ in diluttaaa s i s i l a r to thoao applied on 
J* «ii^rori^0lettt». the tohiblt ion in the aet iv i ty of both the 
ea!KyiM»« iirotreeaed eteadily with the inereaee in the ooaoentra-
tion a{»i»tied. ^oreorer, with reepeet to each eoneeatratloa 
•a«imi« tahibttlott waa obtained in al»oitt 48 hoars after the 
applfaatlea md anong a l t the ooaeetttratione applied 0»ti 
predooed hiiheet inhibi t ion, Mlewerer, ia ieot ion of the reepeotive 
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ooncntntratloiiii of rPTCl^  f>r(K}tto«a mare lahlbit ion on tlio aot lvi ty 
of liotti tli« "figcattTo 9nmyu9» then that oans^d hy sueU ooiio«atra-> 
titma of TPTCig apfilied topioally* Coiatfary to kl^ nlaroreolotut 
^^ li* ym**o»rftl» ji^aoralljr iAref*ta»» «»t ly l ty was aoro raamricaii^ ly 
tnhtbtted th«uei aaqrlaae aoUvlty nitto respeot to either of ttia 
notiiods* 
On topical aptjlloatlOQ of differont conoetitrations of 
tri|»honyltto hy&roxi^e (fPfO), '^iallar to tAos@ of fPfA ami 
TPTClg on J|» Bi|Bfror«olotU8> the aot ivi ty of both caylaso andi 
iavertosa was inhibited froa 13 boars after applioation. Farther, 
lt^«i thn applioation of other two obeoioalat «ith rospeot to 
wm &lm tho inoroaso io tlie inhibit ion of th© aotivitjr of 
th&ae Qtiitymen by al l tho oonoantrations waa pri^raaaive with the 
ineraase in time aftar applioation aad for ©ach oonoeatration 
maieiiitan inhibit ion was generally observed at 43 hours aftar 
applioation anoept by 0^00^% when tho highast inhibit ion ocourrad 
at M hoara. Uika othar ohaaioaln, applioation of 0»i;« I'PTU 
aliio oanaad highaat inhibit ion. Tho inhibit ion In tha aot ivity 
9f th««« aniByaas by injaotion of raspaotiva oonoantrationa of 
TPTH alao atartad at 12 boara aftar the injection and tha Maxiaal 
iahtbttion of tha nativity of thaaa en«ya»a by a l l tha ooaoentra-
tiona oeoorrad at 48 liaara aftar traataeat. Again» oat of tha 
(tittttian* applied 0«t^ ittliibitad the nativity of both tho ansyMos 
ta the hinheat level* t»ilce the eoaae^t^aee of injeet ion and 
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toT>ie«l a^olteatlon of TFTA aad Wt^l^ oa i|. aigroroplftna tii« 
appltoatlon of TPTH by both tb« iMthoilfi resalted in mof inh ib i -
tion on tho aotivity of aagrlaso tfian ttiat of inirortase* wtien 
?PfS waa lii§»»te4 by tb© gras»liopp«r8, inhibit ion of both th« 
nnsirniai} aotivitjr waa ooaiparativoly leas than that oanaad by the 
n')nlioatioa of this chenieai by other two nethods aHsationed 
abcnre, fitrthert ingestion omieod aore inhibit ion in an^laae 
aot ivity than in invertaae* 0<mparatiirel3r the ingestion of this 
oheitloat inhtbitol the act iv i ty of both the enaiyaea to lesaer 
extent than by that of fPfA an« TPfCl^ indieating that Wm i s 
weelrer atoaach poison. 
The topical opplloatioa of aforeaaid ooa^entratlona of 
WW on ho varieornia also Inhibited the act iv i ty of digest ive 
Invertaae and oaylaee in the gat hoaogenate and the inhibit ion 
in the aot iv i ty by the ap:>lieatioa of a l l the oonoentrations 
started at 13 hours after the •ppl leat loa . This tread oontlnued 
nnti l the aaariaen inhlbit ioa oeotirrlng at 48 hetars following 
aeplioation, 14Ice other oheaiealsi the Inhibition la the aot ivi ty 
firednoed by the applloation of 0,OWii tPm was least whereas 
aaxiaua lahlbit ion by this eoaoentratlon was at M hottrs after 
the •ppUeat ien. Topieal application of a l l the aoMOeatratioas 
of TPfR on the aetiYity of these ensyaes of JL, vwloera^ f was 
aere tronasaaed th«a that of the corresponding ensyaes of 
5» ajgraraalatas. Ukewissi in h* varioornis by Injeetioa of 
i5c> 
41ff«r«iit ootie«ntratioii8 of TPtll a lso , Inhltiitioa on fclio Mt iv l ty 
of both the nntfmmn wmm aoro tntanse th«a that of the corrovpoad-
Ing »»«jr«»fi of H* nl«roroplotttji. l a JU, yartc^orsBfla injeotloa of 
<!lff«»reat ooaoeatrations of TPTiI the traad of iohlhl t loa «a« 
almost parallel to that of topical application of this chewLoal* 
I t i s oloar froot the data that iajootioa of 10 ul of oaoh 
of 0,0051, O.OlOt, 0.023S, 0,03,t aad 0,i% of tr lphoo/ l t io eoetate 
(tPTA), tripheayltlQ chloride (TPTCi.) and triphenyltin h^droxldie 
(WW) roaolts in moro iatonse inhibit ion of the act iv i ty of 
both digestive eazyaos (ar^lase and iavortaae) as oosqpared to tho 
inhibit ion in tho cot iv i ty of thcae onsya^s following tho topical 
application of tho aaaia ftaaotity of tho eorr00ponding oonoc^tra* 
tion of the rospeotivo ohf^aioal, this ohsienratioa was alilco in 
bnth th© species i . e . jl» aigroreoletos and JU» varicornis . Jbo 
qaantity of each ohenioal direct ly givea to the haetaolyaph 
c irco lates aad mmy ranch the aidgat epithel iaa by absorptioa 
throtifh thff aidftnt wall . At this s i t e the chesAoals a ^ act to 
either lower the synthesis of the ensyaes or partial ly ohange the 
eonfifcnratioa of the easyae ooneerned te makm i t inactive to 
soae e:ftent« It i s well knewa that ia the straetare of the 
ensyaes proteins loosely bouad to the aoa-preteia portion and 
bath a o i t i e s (protein and aon-pretein) ftrtt e s sea t ia l for the 
ac t iv i ty of the easyaes. llMrefsre* the eoaditioas that iaflueaee 
the conjagation af the two a e i t i e s wi l l destroy the easysdc 
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aotlTlty, I t i s llk«l]f th«t tbtt fentin ooapotiB«« ti»«<l in pr«a«itt 
inv««ittiattoii mtiy oonblne with in* aoii«^rot«in fturt or «i«gr attattti 
vitH tbe protein part of the digest ive f>niQr»ee eonoerned. ttrnu 
ttte orfimotin eoHpoande mmf oiifin^e t!i« etnioture of the ensfae, 
or etlwnst of the struoture of aotive oetttre of the enxynNii* fhe 
inoreeee in the f^eroeatage of inhibit ion of the enzjraee with the 
inernaBQ in tha ooneentrntion of the fentins npplied, at tack the 
eet ive e<»ntre of the enzyma etmotnre readily^ thereby iohihititig 
the enjsymes activity to higher l eve l , ttio presence of organotin 
eoiq^oands iii the digestive glands of these speoies through 
ahsorption froa the hneaoooel or from the gat stay interfere with 
the f»roduetion of the easyae by attaokine the aotive eentre of 
the en«y«o. The inaotivation of the digestive eaxymee i s already 
knoea by the heavy eietals each as aereary in anuiaatian onssyoiology* 
I t i« therefore l ikely that the orgaaotin oonpounds behave l ike 
the heavy sMtals in inactivating digestive onxyMee* 
The tiae follening injeet ion , indicating aaxlnal level 
of inhibit ion in the act ivity also snggeeta that the injected 
ehe«li«al direet ly acts aa the s i t e af secretion of the digestive 
eaayaae. l^iriher, ahea R* Bigrerepletny were fed on leaf treated 
with aay af the aaaeaatratiaa af either organotin ooa^ound, the 
iahihtttaa ia the a«t |v i ty af bath digestive aaylase and invertaaa 
eawaeaaad at M haara fatlaaiag iagaatiea i . e . 12 hoars later 
thaa by iajeatian mr tapiaal avaii««U««* This observation 
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iittgK««tii hf war of tUA |»«s»««« or food, tlio cti««ic«l tolcei loag«r 
tlMO to rooeli tho atdgat «Ad tlion to act on tlio onsyao* i t 
farther flnigiooto thnt irres]^«ottiro of tHe «ethod of applieatioiii 
tliA06 oo^ p)OQfKt« ai^ Involved in oteoateal aotlon oa tbo oitxynoa 
at the si to of their soorotion. fhorefor«» a ootiral isoetiaaisn 
transporting tha injeotod or fed oboadoal to tho si to of «iisya« 
!9«orotioii or to interforo witli the easinae aot ivity oaimot he 
etii^goeted, fhi« etm itieo bo supfiorted on the hasis of liiod of 
innorvatioa in the aidgul of the itiseots* Day and Poimiag (1949) 
*" y^erig^loaota itwerJeaaa fai led to ohserve any oorvo f ibr i l s to 
the addfttt epitheliua* ttownTQr^ i t i a also poseihle that the 
fojeoted oheeiioel me^ aot throu^ the haeaoeoel i i^aloace osfio* 
o ia l ty that oatised by the seorotlons of corpora a l la ta «rhic^ are 
koown to seorete aetoholio horaone in the adolt insects 
(wi|rftlest?orthy 1973K Digestive ea^yaes l ike other eiisyaes are 
proteins wid their syotheRis aiay also he adversely affooted due 
to laek of atiimilating ef fect of the •etaholio horaoae. 
folloititit the topieal applioation of the sitti lax quantity 
of eerrespoadittf d i lnt ieas of the respeetive «hefld.oAl» the 
a s t iv i ty of both the easysMie (amylase aod iavertase) also 
aarkedly redueed irtth the tiae«>l«t fol lo«iaf applioatioa. fhis 
ittdieates that eheaieals applied ea the tergtia diffnses through 
i t «ad reaehes the haeaelyaph fer farther trwisport aad aolioa 
la the saae aaaaer as the eheaieal ia ieeted direet ly into the 
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1iii««#lyiMn)i* Slti«0 tti« inhlblUoa ott th« «asy»« aot lv l t f by ttitt 
iili««l<ial iiiject«d Into tbe &a««oe9«l i s elir«]r« ftlglior tli«ii tteat 
of the finae qnanttty of etiendoot appUo^ topleally** I t i s cl«ar 
t^at tHa i)[iiaattty> of tfio oiioaioal ii^pll«d t»y tbe lat tor aatbod 
does not tota l ly reaoh tba haeaotyiipli* (laaoe tho oot io le of 
both tbo apeeles l*o« |l» ntgroraolottta oad Jb« yarleorals i s 
fi«m«iahlo to the solattona of theae orgaaotia eoapouads hat 
saoh p0raaahll,lty la only part ia l , fbis oonolaaion farther 
stipporta the ohsanratloa of Garolt (19T5) ia Maaca doaeattoa 
that eat io le alloire oaly partial poraiealdllity of the aolatioas 
of inBoottoide* 
Feeding of the reapaotive oonoentratione of eaob organotia 
eoapoaad to Etieroglyahae niarorapletaa vaa poaaihie through the 
tre;itf^ <^ l leaf but by thia oethod, inhlbit ioa ia the aot ivi ty of 
both the <!igestive aaayaiea 9as wach laaa aa aoo^ared to that of 
tnleet ioo of topteal applloatioa of eiotilar quantity of the 
Qorreapondlai eonoeatration of each eheaioal. Thus i t oan ha 
sttbatantiatad that the iasaated qoaatity of ea<& chaodoal aiixad 
with faad aatf di(eai iva Jaiee ia either part ial ly i^fsorhed by 
the Midipit epttheliaa er i t a ahaaieat aature i e ohanged in the 
i« t laaea and the aheaiaal heeaaee poor inhibitor to the aotivity 
of eaayaa* Havever, by a l l the three aethode of appliaation i . e . 
tnjaatiaat tapiaal appliaatiaa aad the aethod of feediaft of eaah 
orcaaatia aanpaand i n f . aiararaalataa the e i t e of aetioa of the 
1€. 
eti««ieal9 on tli* mn*fv»B i s tUt *lt« of th« oatyiio prodttotioA 
i«n» tun Aldxat opitHelittw. i i s l l a r idoo «a« gtvoo by Ascher 
«nt4 Isbaaya(i973) tn the lanr«« ot itoo^oiytoro l i t t o r a U o . la 
tti« fireo^nt tiiT««ttg«tioii on Jf yort corntfi. oltliough fooding 
of tlio otioHtteata wao not potsitolo toploal applioatloa and 
tnfootion of tboao elienloalfl also aupportod tlie aetion of ti^ o 
o!i(»iileol8 on tUflr s i t e of oeoretioa of tbo onajnifto* ilowoYort 
in jL, Tarioomli^ tfie aot lvl tr of invortaao wag oore Inbiliitod 
tlian tliat of morlaao. This nay bo poasible on tile ground tliat 
invertese in mora potent than amstlaae in this apeoles* 
The proaont investigation on n, ntgroroolotag and 
Jk* •^rtcornia providos aoao usofnl inforaation vitit regard to 
oontrol of these spooios* Geaerallyy Triphenjrltin aoetate (WfA) 
proved to bo aost offootlve inhibitor of botit aiG^laae and 
invertaso «»!rtivity# Trlphenyltin ohlorldo (fPfClj|) and friphenyltin 
hydroxido (TPTlf) are aerial ly loss e f fee t ive . Farther injeotion 
was foand aost offeettve s^tthod than topical applioation md 
feeding* f^inoe injeetion atethod i s not foasible way of oontroll"* 
ittg the invests in the f i e l d , topioal applioation by spngriag 
or ioiostlott of spreyed leaves on the orops can provide a 
praetieal approaoh to the eontrol of these speoios« Triphenyltin 
aoetate (TPTA) i s kaosn to have aatifeedant property for several 
inseot epeeies . Apart froa th i s property of fPTA, the present 
iavett igat ion en J* nJarorenletas and J*» varioorois also reveals 
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th« 9ttKym» inMbltion property of tlii« orgmotin Qoapoaiid, fii«re-
fQr«« f t Ofui bft ooafldttiitljr r«<»oaflioiid«d tltat •iirasy'lag of 9«l^ 
TFfA on tho oro^ps tnfostod 1^ thoao tvo spoolot aay provido an 
effootive aethod of oootrol off tli«s« pestsf oetifig In doable 
•anner l « o , antifeedant as well as easjnae Inhibitor. TripttenrItin 
ohtortde (fPICl^) and Triphonrltln bydrojcide (^PTlt) are re lat ive ly 
weaker in iK$tion bat tbeae organotln ooapoiiads laoy also bo 
reoonuended as an alternattve to tFTA eepeolatly wben the i a f ea ta -
tton tn poor* Fnrther« i t nay be suggested tbat tbo oobalt or 
ttmrtmry obtoride In traces «a{y be ased as atonaob poisons to 
H* olng:t>latU!^. Jj» varleornia and £» a«erloana> 
!• twrwtMB (Md amylasB wero 4ot«oted by a oolortB»trlo 
aettiod la thit hoadg^oates of satlvanr glands and gut of 
nyad«rona olngalataa Biid t>eptocfort«a vartoornta* 
2* 1^0 act iv i ty of invertase and osiylase vaa estlaated in 
tha gat lioaogenates of aiero«lypte«> nl^grorepletas and 
Mptooort aa vftrteornla. 
3* Ctilorldea of sodtuttf ntcttal and oanganase aoUvatad 
aasrlant^  and Invertaae of tha aallrary glands and gttt of 
li* J12£iS2ElliS» !!• oingulfttttii and JP. aatari^ canqi wnile ohlorldes 
of oobalt imd noreury inbibitad tlie flM»tivity« 
4 . Cliloridas of flwronry «id cobalt inblblted botli amylase 
md Invertasa of tba salivary glands and gat of tiiasa speolas* 
5. The activator ehlorldas genarally nniforiftly aocataratod 
tha aet iv i ty of thaso ensyaas by tlieir O. l i oonoantration 
and tba aet ivi ty iaoroasad ge!a««rally» standily by bigbar 
ooneaatration. 
IGo 
6, Mlaxiaftt «otlir«ttoii of \mtU amfla»w mA iav«rt«s« mtirity 
hf thtt •otI'rAtIng olilorld[«s «oourr«d «t 0^9% of ths r«sp«oti¥« 
ohloria« «so«pt niokol ohlorldo. 
7« Sotli idiyla»« and inYertiui« «ot ir l ty ir«r« sttstt l lx (i«or««8«fi 
bf 0«t^ to i,Olr ooiioeatratlons of noreury and cobalt otiloridoa. 
Tti«se two eiitortdaa bad almost a lnl lar degreo of iabibfttioa 
of eiiKyae act iv i ty , 
3 . Tba of foot of nltratoa of sodloa and aaaonlua vaa also 
m aotlvator on tb« aaylaaa and Invartaao of salivary glands 
ajid gat of n, clngtilataa, JU, varloornla and £• eaerlcana. 
9 . fa eaae of thoaa nitrate a a l so , tbe activating affect 
bftgan at 0 « l i eoaoaatratloa of eaoh nitrate ead tbara was 
steady Inorease la the reapeotlve eaxyna aotivlty up to 0.0;! 
oonQantratlon* 
10. In adalt llloroglypbaa nlftroraoletaa Solivar aad l«fptooarlaa 
varloornla Fabr. tbe aot ivl ty of dlgastlva aaylaao and invartaao 
waa atndled la tbolr gnt tio«og«aatoa followlag tbe application 
of aont sftt«ot«d ooaooatratloaa (O.oOSi, O.o i i , 0 .029^ a,05^ 
Mid 0.1^) of trlphenyltla aoetata (fPtA), tr lpbsaylt la oblorlda 
(TFTClj) and trlpbanyltla bydroxlda (fPta) by toploal, 
lajaotloa aad faadlng mottioda* 
iC 
I t . roll««liig tli« ifiJ«otioa of 10 ttl of eaob ooaoontralioa of 
trlphoajrlttii aootato (fPTA) tho aot lvity of botb tho omrMos 
roditeod proftrooslvolf with tlie lopso of UMO* AMong a l l tlio 
^l»li«^ oonoA»tr«tlosi« 0«l^ prodaood lilgnoot labiblt loa in 
tbo aotlvltjr of botb ttie oasyM»s after 48 bouriit sapprossing 
Aotlirltsr of «uQrla«« aore tbea tbat of lavortaso in tbo gut 
booogeaate of ffloroglypbtto algroropletaa. 
13* Stailartrv tbo Injootlon of oeob of tb@ oorrespondllng 
ooRoantratloa of trlphenjrltla oblorlde (fFTCl-) to a»atfiroronloto« 
Offissod labiblt loa la tbo act iv i ty of botb digest ive eosyauss 
and tbo traad of Inhibition was a l so progrosalvo from lower 
to h i t l er ooaoaatratloo as well aa related with tine followlog 
Inlootlon, tlowever, th is eoaqiioand was wealcer l a aotloa as 
compared to fPTA. the act iv i ty of botb the easyaes started 
to loorease agala after 60 hours« 
19, fbo iajeot loa of various ooooeatrotloas of tripboayltlo 
hydroxide (TPTff) also steadily lablblted the act iv i ty of botb 
th« easjnses aad alt the ooao^mtrailoas of th i s obea^oal 
UMierally redaoed the act iv i ty of emylase and lavertaae to 
•axlaal level at 49 hours after lojeotloa* Farther 0 .1^ fi>Ta 
was Moat e f feet lve to lahlbl t the aet iv l ty of both eaayaes 
apto 4 i boor*. Later, th« tread was l ike that of fPfCl^* 
This oheHdoal was foaad to be l e s s e f feet lve la eoaparlsoo 
to TPTClj« 
IGV 
14. Followittg t i l * tonioal ^ppl leaUoa of tfiff«r«aft eonowi t r * -
ttoB* of fPTA on jB, wtjgroropl#ta» tli« a o t i v l t y of both tli« 
d igest ive 9««rflw» doer«a««4 prosrosslveljr f roa lovor to hlghar 
eofto«ittrattoa m& 0 .14 Wtk wmi aost o f foo t i vo . How«Y«r, tiio 
topical i^»plloatioa of aaob of thota ooaoontratlona of TPTA 
««« ooaparattvftly loas e f f e e t i r e as ooaparad to tbo i a j e o t l o n 
of ttie oorreapondiag oonoeatratlons of t i l ls obeaioQl. Uowevor, 
tltte l a l e o t l o n a«ttio4« toploal i^pUoal lo i i alao produood aoro 
I n b l b l t l o a I n tbe stetlvltjir of aajrlaao than that of invortaao 
I n th is apeoleft. 
15, On topica l appl loat lon of d i f f e r e n t oonoaa t r a i l one of 
WtCl>^ also tba a o t l v l t r of botb tbo dlgestlt?e enzyaies was 
I n h i b i t e d , 41 though tho pat tern of I n h i b i t i o n fo r both 
(untymptu was nmme as that of top ica l appl loat lon of TPfA, tha 
I n h i b i t o r y notion of ff^lKiX^ was a l g n l f l o a n t l r leas thiua that 
of TPTA, 
I d . The toploal appl loat lon of aaeh of the oorrespoadlng 
aaaeeatratlons of fPTtl radaaad the a o t l v l t y of d lgeat lve 
sagrlase and Invertase of i i * a larorapletas mob leas as 
ooaparad to the respeetlve eoaaeatratloas of TPfA sad ¥Frci^« 
Oat the pat tern of I n h i b i t i o n l a the a o t l r l t y of these easyaes 
was t i k e that of TPtA and TPfCI^* 
IG o 
17« Pottowlng Ingestion of Immt pl«att tr«at«<i wi th o«Bti 
oondentrattoii o f tPTA th« M t i i r l t y of botii the onsyMo 
D0(»rt7 redtteod at oonpiirod to t a j e o t i o n or topioal opiiliioatioa 
of tUft rtiftpootlYo ooTio«iitr«ttoii» of fi»fA» f a r t h e r , tlio 
a c t i v i t y of both tUn (ltg«atiir« oaxyaes »tart«d f a t l l o g at 
34 boars fo l lowing tagast ioa , wMie1» mm wsob deiegrad a» 
ooar>ared to otb«ir two oathods, i^ io i lar ly iogestioo of WSA 
ootioft»tratloiis too* toiigar t ioa (60 Hours) f o r nasiaal i n t i l b i * 
t ioa l o oooparisoo to otbar two oMitbods (43 boars) , ay tiiia 
netbod also 0«i'S oonoaatration was aost e f feo t ivo to i n h i b i t 
tbf^ aot iv i t j r of tbesa enzyoes. 
I B . notb asQrlase and iovortasa of tbo digaat iyo t raot of 
2[« nttty^yoptotna abowad i n b i b i t o r y a o t i v i t y wbaa tba graaa* 
boppers iagastad loaf treated witb d l f f o r e a t ooao^atratioaa 
of fPTClg or TTTIU Tb» traad of i a b i b i t o r y a o t i v i t y followed 
tha aiMia aoaraa a» bappeaad folloiriing tba ingastioo of i f f A 
trantad t a a f . 
19. f a adal t Laptooariaa y w i f o y f H l iK« aiarot lyabaa 
n igraraa la taa* fo l lowlag tba i a j a e t i o a a f aaab a f tba 
eorratpondiot oona«»tratioat a f TPtA, tba a a t i n t y of 
dtj;««tiva a^rlasa and inrar taaa a tar tad daeraaaing a f te r 
i 3 boare wid aaxlwia f a l l i a t b a i r a e t i v i t y oaaarred at 
4» boara a f te r i a j e a t l o a aai O . i i fPTA wae a i g a i f i e a a t l y 
JC 
•e«t •fr«otiv» to le««r tlifi a e t i v l t / of th^w (flg««UY<i 
«axs^ «(}ii in JU* Y»rtoorot» CUMI that of | | , alitroropi«tat* 
Further In th is hag the eot iv l tr of Invertaoe wae inhlhlt«<S 
•ore than that of nmylaam* 
20, WhQii a^utt, JU. rarioornle were Sn^oeted vIlUi each oonoofi' 
tratton of e i ther TPfCL^ or TPfll, the aotivlty of both the 
iSigestlvt entymm <aeor«a9e<l ia a Manner e inl lar to that 
foltoslt i i the inJeotiOQ of TPTA. Further, the relat ive 
offeotiveness of different oooeoatratloas was alao s ia i lar* 
Oat oosiparativelj^ th» itijeotioi} of n»rA was «ost of foot! ve 
to inhibit the ootivitr of ttj^ae eaisy»o«* 
2t» Asaia in h, yarioornig l ike ] | . oigrorepietoa following 
the topical applioatiort of different ooaoentratioaa of WtA^ 
the aottvity of digestive aatylaae and invertaae deoreaaed 
after i2 hoars and later tread was l ike that of injeotion 
Methods, However, the aotivitjr of these <mwymm» was l e s s 
redveed by topieal applieatlon thm hy injeotion Method. 
12. SiMilarly, the topieal spplioattoM of the oorresponding 
eoneeatratioas of TPYCX^  ^ ^ ^'^ ®" k* v^ioora^fi eansed 
inhtbit iea in the aet iv i ty of aMgrlaae sMd invertase of the 
«Mt hoaogeaats. the trend of aot ivity was alMOst parallel 
wtth that of topieal applioatioa of TTTA. However, these 
two eoMpoands were relat ively wealcer Ihaa that of TPTA to 
• • • •0 inhthitiott ia aot iv i ty . 
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